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ADVERTISEMENT. 



United States Commission of Fish and Fisheries, 

Washingtoriy J) C. 
For the purpose of utiliziu^ and of promptly publishing the large 
amoant of interesting correspondence of the Fish Commission in refer- 
ence to matters pertaining to fish-cultare and to the apparatus, methods, 
and results of the fisheries, Congress, on the 14th day of February, 1881, 
by joint resolution (EL. Bes. 372), authorized the publication annually of 
a Bulletin, a portion of the edition to be distributed signature by signa- 
ture, and the remainder in bound volumes. The present volume is the 
seventh of this series, and contains mau}^ announcements which are be- 
lieved to be of great importance in relation to the subject in question. 

Masshall McDonald, 

Commi88ioner. 
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1.— BBPORT ON A SVCCESSPlJIi ATTBHIPT TO INTilODIJOB LITINO 

SOIiBS TO AJUBRICA. 

tty THOIVIAS J. IVIOORE, 

Curator of the Liverpool Free Public Museum, 

[Abstracted from the Proceedings of the Literary and Philosophical Society of Liver- 
pool, No. XL, 1885-'86, p. 185.] 

The geographical diBtribation of animal-s has important beariDgs on 
the welfare, comfort, and luxuries of mankind. The camel of Arabia, 
the reindeer of Lapland, and the fur-bearing animals of the £ar West 
are examples among mammalia. The naturalizing of the fowl, turkey, 
and pheasant are examples among birds of the extent to which man 
can inflaence their distribution for his own benefit, and the progress 
of the modern science of fish-culture promises well for the naturalization 
of important and delectable food-fishes in parts of the world where they 
did not previously exist. 

The success which, after repeated fiiilures, crowned the efforts of the 
persevering men who have introduced salmon and trout to Australia 
and New Zealand is a case in point, and the successful breeding of the 
American brook trout {Salmo or Salvelinus fontifuUis) in Britain is an- 
other. Now the American lakes, rivers, and coasts, though abundantly 
supplied by nature with food-fishes both of nutritious and dainty kinds, 
are not provided with certain sea*fishes with which we are specially 
favored in the British Islands, and which are in the highest esteem for 
the table. The American States on the Atlantic side have neither soles 
nor turbots, and as a consequence the Americans are not happy. 

In the Oulf of Mexico and East Florida they have a couple of floun- 
ders, and they have there also another flat- fish {Hemirhombtu pastul/M 
]3ean), but of this last all the specimens but one were taken from the 

Pull- U. S. F. O., 87 1 I 



2 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

stomachs of red snappers {Lutjanus blackfordii). The limited supply of 
this flat-fish being so largely appropriated by appreciative snappers, 
there remain only the floanders, and what are they that they should 
serve as substitutes for soles or turbots f 

The absence of the sole and the turbat has of late impressed itself on 
the American mind, and some ten years ago Prof. Spencer F. Baird, 
the head of the United States Commission of Fisheries, took the matter 
seriously to heart The success which has attended the manual propa- 
gation of the salmon and other important food-fishes in Europe and 
America led him to consider the possibility of this method to supply 
the deficiency. With this object in view he wrote to me, asking if facil- 
ities would be given for the purpose by the owners of Liverpool fishing- 
smacks, if he sent a couple of agents from America to manipulate the 
spawn of soles and turbots as sooi^ as taken from the trawl. The late 
Mr. Isaac, of St. John's Market, at once promised every facility for the 
purpose, as far as boats and trawls were concerned, but pointed out 
difficulties as to times and seasons which then, at least, were unfavor- 
able. 

Subsequently Professor Baird changed his views as to this method 
of proceeding, and determined to experiment on the transportation of 
the fish alive. To this end, after inquiries made, he put himself in 
communication with Mr. W. G. L. Jackson, then chairman of the South- 
port Aquarium Company, who, with Mr. Long, the manager, entered 
heartily into the proposal, for the mutual benefit of both parties by 
exchanges. 

Accordingly soles and turbots of moderate size were obtained from the 
local fishermen and placed in the store-tanks of the Southport Oom- 
pany, where they remained in readiness for shipment. One of Pro- 
fessor Baird's practical fish-culturists, after delivering large numbers 
of impregnated ova of Salmanidce in London and on the Continent, ar- 
rived at Southport, and after most careful preparations for transport 
shipped a moderate supply of fish. Oreat attention was paid during the 
transit as to temi>erature and aeration, but only two soles out of thirty 
shipped survived to be put out in Massachusetts Bay,* or less than 7 
-per cent. The losses were believed to be due to the fall of temperature 
when ofT the banks of Newfoundland. This was in January, 1878, and 
was very disheartening. A second attempt, in 1879, was a complete 
failure, as the fish were taken by rail from Southport to Southampton 
for shipment, and were bruised and fatally injured by the roughness 
of this overland journey.* Another attempt was made from Southport, 
in 1881, with poor results. Seventy soles were shipped on board the 
Parthia, and only three arrived out alive, or about 4 per cent. 

In April, 1880, Capt John H. Mortimer, a native-born American, first 
associate member of this society, had come in with bis simple ship- 
aquarium, which 1, at its first introduction some twenty odd years ago, 

• Forest f^Dd Stroam, November 3, 1881, p. ^4, 
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named after him. In three or four of these Mortimer shipaqaaria he 
succeeded in safely landing live young soles out of nine that were 
shipped, or a proportion of over 50 per cent. These were provided by 
and sent from this Mnseum, and were deposited by Mr. Eugene G. 
Blackford just outside of Sandy Hook. This amount of success pointed 
to at least one promising method of solving the problem how to get 
soles alive across the Atlantic, and the trial in this case was the more 
severe inasmuch as it took place in a slow-sailing cargo ship, and not 
in a steamer. It had the great advantage, however, of Captain Mor- 
timer's unremitting attention. 

During the present autumn (1885) Mr. W. A. Duncan, of the firm of 
Duncan & Sons, fish-merchants at St. John's Market, Liverpool, being 
about to spend a few weeks in the United States, informed me that he 
contemplated taking some live soles with him. They were to be care- 
fully collected by his own trawlers, and he was anxious respecting the 
be8t method of transport, about which he was desirous of consulting 
me. On due consideration, he ordered a supply of fish globes and 
slung them up on Captain Mortimer's plan. Circumstances, however, 
prevented him from carrying out his intention, and he had reluctantly 
to give it up. 

By permission of the Liverpool Library and Museum Committee, I 
had placed half a dozen small soles, from the Museum aquaria (where 
they had become " seasoned" and accustomed to confinement), together 
with one of Mr. Duncan's own specimens, in Mortimer aquaria, with a 
desire to take advantage of Mr. Duncan's kind offices in bringing some- 
thing in return for them on his voyage home. Being desirous of add- 
ing to our American specimens by way of exchange, I applied to Mr. 
W. S. Graves, who, on behalf of the White Star line, kind^ly gave per- 
mission for half a dozen globes to be shipped immediately before sail- 
ing, on October 8, 1885, by the steamer Britannic, under the com- 
mand of Capt. Hamilton Perry. The six globes, with two soles in each, 
were delivered on board by Mr. B. Paden, Museum assistant, and by 
Captain Perry's direction were suspended in the saloon, and open, of 
course, to constant observation. My only fear, on hearing of their 
\mng so honorably placed, was lest the temperature might be too high. 
Great, however, was my satisfaction, on going on board immediately on 
the return of the Britannic to Liverpool, to hear that of the supposed 
dozen specimens three had died, and eleven had been delivered alive 
and in good condition. This report, though so eminently satisfactory, 
was, to say the least, somewhat puzzling. The discrepancy in numbers 
was, however, due to a couple of fish having so effectually buried them- 
selves in the bed of sand, with which each aquarium is supplied, as to 
be unobserved when the census was taken before leaving the Museum. 
This result is equal to more than 78 per cent, delivered alive. 

A report in the American Angler, published in New York on the 24th 
of October^ states that ^^ these soles ar^ to be sont tQ t^be CqIA S^rixi^ 
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Harbor Hatchery on Long Island and afforded facilities for breeding 
which it is hoped they may sensibly avail themselves of. The sole is, 
without question, the most delicious of the flat-fishes for the table, and 
its addition to the food-fishes of our waters would be a very valuable 
acquisition." 

Mr. Blackford wrote as follows, under date of October 31, 1886: 

** I received by the steamer Britannic the lot of soles which you have 
so kindly sent to this country, and I must congratulate you upon the 
success which attended their safe transportation. • • • i shall 
take great pleasure in sending you, at the first opportunity, some of 
the living amphibians, '&6., which you desire." 

The aqtiaria, or fish globes, used in the transport of these fish are 
of thick glass and weighty. They are 14 inches in diameter at the 
middle, 7 inches across the mouth, and hold about 4 gallons of water. 
They simply rest each on a circular wooden disk, an inch thick and 16 
inches in diameter, suspended by light cords to a stout ring, by which 
they may be hung on a hook, litce a swinging lamp. A layer, an inch 
or two in depth, of fine sea-sand from the Cheshire shore covered the 
bottom of each globe, which was rather more than half filled with sea- 
water. The whole affair is simplicity itself, and would be almost absurd 
for the accomplishment of any serious purpose if it was not for its 
proved success. 

That it is not to be despised, however, is evidenced by the following 
summary of what has been accomplished with it in the service of the 
aquarium of the Liverpool Museum, as given on the placard attached 
to the pair of globes now exhibited, each globe containing a couple of 
soles? as in the experiments above recorded: 

"By the simple contrivance of suspending ordinary fish globes (the 
most convenient vessels for the purpose) after the manner of cabin 
lamps, small aquaria of considerable utility can be kept at sea as easily 
and safely as on shore. They thus supply a very convenient means 
for the observation and study of the various living objects of small «ize 
obtainable by the dredge or by the towing net, and also afford a pleasant 
and useful resource to break the dull monotony of life at sea. 

"Originally designed by Captain Mortimer to facilitate his own studies, 
and for the conveyance of living American fish to the Liverpool Free 
Public Museum, they have been the means, by himself and others, of 
importing to the aquaria of that institution a considerable number and 
variety of living fish and other objects, not only from New York, Boston, 
and other parts of North America, but also from Brazil, from Chili, 
from the Mediterranean, from the West Coast of Africa, and from the 

^ These soles ro effectnally buried themselves in the sand at the bottom of the globes 
that it was necessary to stir them up with the hand to prove they were really there ; 
indeed, I bad to do the same thing before bringing the globes to the meeting, to 
satisfy myself. This is conclusive proof of the kindly way in which they take to 
the sandy bottoin provided for theoi, 
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Indian Ocean; and althoagh the capacity of such simple vessels is 
necessarily small, it has safficed for the successfnl importation of several 
young sturgeons from Hamburg to Liverpool." 

GDhe special advantages of the Mortimer ship-aquarium, for purposes 
like the present, are as follows: 

(1) Its extreme simplicity, and the small amount of trouble involved. 

(2) Its handiness in conveyance to and from the ship, as well as on 
board. 

(3) Its transparency, giving every facility for observation, whether 
for study or mere inspection as to purity of water and health of fish. 

(4) Its easy swinging motion when suspended, the surface of the water 
being but little disturbed during considerable departure from the ver- 
tical center. 

(5) Its facilities for feeding the fish if required, and for the removal 
of refuse, as also for drawing off the water when requisite, and supply- 
ing clean water in its place. 

(6) Its facilities for simple aeration. 

(7) Its saving, more than any other form of vessel, of the flsh from 
iiyuring themselves by striking against the prison walls, by the motion 
of the ship or otherwise, a matter of the greatest importance. 

(8) Its comparative strength, similar aquaria having been carried 
four times across the Atlantic in all weathers, and In the long voyages 
of a sailing ship, without coming to grief. 

(9) It facilitfites also the use of sand as a bed or bottom.* 

The soles, by the waving motion of their body and fins, cause the 
sand to rise, and, in falling, to cover them so efiTectually that they are 
scarcely discernible, as evidenced above. Sometimes only their eyes, 
or an outline of the head or body, can be seen; at others a circular 
track only is visible, caused by the continued moving of the fish, which 
perforce results in a circular outline of its track. The comfortable 
look of the soles, often to be seen iu our large aquaria, was so striking 
in .those put into the globes for Mr. Duncan that it made me more than 
ever bent upon so accommodating them. They had all the appearance 
of being literally tucked up in their bed, and lightly breathing. 

These advantages are difficult or impossible of attainment, singly or 
in combination, in vessels of wood or iron. Much ingenuity has been 
exercised as to the construction and aeration of tanks of various kinds 
and sizes and the regulation of temperature for transporting soles on 
a far larger scale, but the results hitherto have not been commensurate 
with the labor expended, and the importation of soles to America in 
greater numbers than above recorded has yet to be accomplished. 

There is, however, an all-important matter requiring attention be- 
sides the form of vessel iu which the soles are to travel, and that is, as 

* I attach great valne to this use of Band, and always nse it or an equivalent in 
»U aquaria. The late Mr. W. Alfred Lloyd objected to it as likely to choke any fish, 
bat I have never fonnd it to do so; ou the contrary, the gills keep themselves clear 
from its intrusion by their own action. 
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• 
in so many other matters, you must first catch your fish, which itself is 

comparatively easy; but this is not enough, you must catch him without 
injuring him, which is by no means so easy, at any rate with a trawl, 
and impossible in a trawl working in the ordinary way for fish for mar- 
ket. Trawls so working are down for several, perhaps Qve or six, hours. 
And. how can fish, especially small ones, escape without bruises of every 
degree of violence ? And how can bruised fish be expected to live? 
Now the soles in the Museum aquaria are of small size, from 4 or 5 
inches in length upwards. These are caught and brought in by poor 
boatmen, fishing with small nets only, in or at the mouth of the Mersey, 
and consequently the fish are less injured. The specimens sent to 
America were thus caught, and had time to die or to get^well and used 
to confinement, *^ seasoned," in fact, or " educated," as Mr. Duncan 
called it, before being ** transported." These circumstances have doubt- 
less had a share in the success of the venture, the main cause of which 
was due to changing the water carefully every day. The three deaths 
mentioned occurred before the water was so changed, and none occurred 
after in that consignment. 

Mr. Blackford has already sent in return living specimens of the 
IdmuluSj or king-crab, and promises fish and amphibia to follow. King, 
crabs are not- new to us, but we have long been without them. Our 
first living specimens were brought by Captain (now Sir James) Ander- 
son, while in the Cunard service, prior to laying the Atlantic cable from 
the Great Eastern steamship. That supply, I think the first imported 
to England, besides supplying our own ts^ants to the full extent of our 
accommodation, enabled us to send living examples to London, Oxford, 
Dublin, and elsewhere. 

Dr. David Waiker, late naturalist to the Eox Expedition in search of 
Sir John Franklin's remains, going on a visit to Paris, kindly took one 
wherewith to initiate friendly relations with naturalists there. But the 
professor he took it to was at dinner and would not be seen, and was 
so long at dinner, that Dr. Walker t-ook umbrage and brought his king- 
crab back again across the Channel, till, just before landing, his patience 
and endurance being quite exhausted, he threw the exceedingly awk- 
ward prickly creature overboard. Some short time thereafter Dr. J. E. 
Gray, of the British Museum, received a specimen which had been 
washed ashore on the south coast, and, therefore, positively asserted it 
to be an important addition to the marine fauna of England. 

Very recently several further consignments of soles have been suc- 
cessfully made by the same means and by the same channel as before 
noted. It has been found that four specimens may be safely trans- 
mitted in each globe, and on one occasion I was informed by Mr. Bar- 
tholomew, the chief steward of the Britannic, that every one of the 
twenty -four shipped in the six globes arrived alive at New York, show- 
ing that complete success is possible of attainment, though of course 
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some losses will generally occar. Mr. Blackford, previously to this, had 

written as follows: 

" January 13, 1886. 

** I am in receipt of yoar esteemed favor of the Slst altimo, and am also 
in receipt, per steamer Britannic, of the live soles. I cannot express 
my joy and gratitude in view of the interest your institution has taken 
in this exchange. I see in it the promise of the successful carrying out 
of what I have long desired, that is, the importation of a sufficient num- 
ber of these iish to enable us to determine whether they can be accli- 
mated and reared in our waters." 

Of one of the late consignments, Prof. Spencer F. Baird, head of the 
U. S. Fish Commission, wrote thus to me: 

" Wood's Holl, Mass., July 16, 1886. 
<^ I am happy to report the sifbcess of the latest shipment of soles made 
to Mr. Blackford, per Britannic, for the service of the U. S. Fish Com- 
mission. Twenty of the twenty-five shipped are alive and in good con- 
dition, and feeding voraciously in our tanks." 

Of a still later consignment of twenty-four fish, of which six died, 
Ix>S8ibly fh)m the excessive closeness and warmth of the weather before 
the Britannic reached Queenstown, Mr. Blackford wrote as tbUows : 

*' New York, August 26, 1886. 

"I received through the hands of Mr. Bartholomew seventeen live 
English soles, which I at once forwarded to the U. S. Fish Commission's 
headquarters at Wood's Holl, sending a special messenger along with 
them, and he hasjust returned, reporting their safe arrival at that point, 
where they were placed with the previous lots. We are keeping these 
Ash in large salt-water ponds to see if it is possible to breed them there.'' 

LiVEBPOOL, England, September 16, 1886. 



3r-THK CAIVADIAIV AlVD ASIEBICAN FI8HBBIB8 OF THB OBBAT 

liAKEA. 

By JOHN H. BISSEI.L. 

One of the ways in which the Canadian treatment of the general 
subject of fisheries is valuable is the exact and useful knowledge which 
they obtain of the whole subject. This accurate knowledge of the fish- 
eries is serviceable in many ways. For instance, it enables the legis- 
lature to know itd importance as a subject of legislation; it tallies from 
year to year the success or failure of the preservative measures; it points 
out distinctly the value of artificial propagation and the points at 
which natural sources of resupply need re-enforcement by artificial and 
scientific methods. The Canadian reports show the total value of the 
fishery product of the Dominion, and also minutely the relative value 
of each item or variety of fish, as well as that for each province. 
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There is before me the Report on the Fisheries of Canada for the 
year 1883. On the first page is the statement that the product of 1883 
was $134,100.64 more than for 1882 for the Dominion; the total valua- 
tion for 1883 being $16,958,192. Of tsonrse the greater part of this 
enormous production is of salt-water fisheries, while the principal in- 
terest of dwellers along the Great Lakes is respecting the Canadian 
fresh-water fisheries— those of the province of Ontario. Before going 
into that, however^ it will be interesting to look at the reports of 1884 
and 1885, and compare the total production for those years with the 
total of 1882 and 1883. The figures are given as follows : 

1882 :...$16,824,092 34 

1883 16,958,192 98 

1884 17,852,721 00 

1885 17,722,973 18 

There was a general increase for 1885 in all provinces except that of 
Nova Scotia, where there was a decrease of '^nearly half a million in 
the item of mackerel alone.'' 

Turning now to the province of Ontario we find the total value given 
for 1883 to be $1,027,032.88, an increase over 1882 of $201,575.86. The 
principal items in the order of their values are: 

Salmon trout $'354,692 72 

Wbitefiflh , 264,581 60 

Herring and cIbcob 97,070 00 

Pickerel * 82,096 38 

The expenditure for " fishery service " for the entire Dominion for 
the year 1883 was no less than $114,673.76, and in 1884 was $116,531.66, 
of which the amounts for the province of Ontario were as follows : 



Purpose. 



Fishery officers, salaries and expenses 
Fish-breeding 

Total 



1883. 



$18. 602 00 
10, 144 05 



23, 746 95 



1884. 



$15. 192 73 
8, Oil 17 



23,203 90 



The total expenditure for fish-breeding in the Dominion for 1883 was 
$25,776.87, and the amount for fishery oflBcers was $62,341.43. The 
total value of the fish product of Ontario for 1884 was $1,133,724.26. 

The number of men employed in this province as fishery officers in 
1884 was 82, for a coast line no longer than that of the State of Michi- 
gan. This number of men, designated as ^< fishery officers," does not 
include the men employed in fish-breeding, but only those employed as 
inspectors, overseers, and wardens to enforce the fishery laws. 

We desire to call particular attention to the figures for the year 1885, 
because that is the only year in which the Michigan fishery product 
has been accurately reported, and consequently the only season's fishing 
for which any reasonable comparison can be made between this State 
and the province of Ontario. 
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The total fish prodact of the province of Ontario for 18S5 in value 
was $1,342,691.77, or a little over 4§ cents i>er pound on the average. 

Pounds. 

Whitefish 3,938,500 

Trout 5,431,654 

Herring 11,941,200 

MuskaUoDge 565,400 

Bmas 636,397 

Pickerel 1,757,494 

Stargeon 1,459,035 

Pike 468,430 

Other kiuds, coarse fish and eels ^ 2,578,908 

Total 28,777,018 

This statement includes 913,100 pounds of fish consumed at home by 
the fishermen and their families or by others, so as not to appear in the 
totals of the amount market^ed. 

During 1885 the expenditure for "fishery service'' for the Dominion 
was $153,215.56; for fishery officers, $77,821.67; and for fish-breeding, 
$43,879.82. 

For the province of Ontario, in 1885, there was expended — 

For fishery officers, salaries and expenses $17, 135 98 

For fish-breeding 8,690 15 

Total 25,826 13 

It should be noticed that the figure $8,690.15 for fish-breeding does* 
not include the salary of the superintendent or office expenses# Fur. 
ther, it is for the maintenance of two fish-breeding establishments; one 
at Newcastle, for trout and salmon, and one at Sandwich for whitefish 
and pickerel. The State of Michigan maintains four establishments or 
hatcheries, the estimated cost of which was $9,476. On the basis of 
these figures the output of young fish is about 20,000,000 in excess of 
the Canadian hatchery product, while the excess of expenditure is only 
about $800. It should also be noticed that the expenditure in Michigan 
for all purposes connected with the fisheries was, for 1885, but $12,000 
(not including permanent improvements), against the Canadian ex- 
pense for the same year, for fish-breeding and care of the fisheries, 
$25,826.1^, as given above. 

The force of this comparison will be more fully appreciated from the 
figures given below, which show the product of Michigan fisheries to 
be about equal to those of Ontario in weight; and if the values are 
computed at the same rate as the Canadian, the total value will be 
about the same. 

In the seventh Michigan report (1886) the catch of J 885, as there 
estimated, is 26,381,875 pounds. Adding to the amount allowed by the 

• 

Canadian report for home consumption, not re])orted, 913,100 pounds, 
we have, as the total to be estimated, 27,294,975 pounds. 
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This, at the rate allowed in the Michigan report (3 cents per pound), 
is equal to $818,849.25. But if taken, as the Canadian product is, not 
by a general average, but at their figures for each species, the result 
will be as follows : 

Michigan productf 1885- 



Kiiid. 



Whiteflah 

Trout 

Herriii^ 

Pickerel, bass, and sturgeon 
Other kinds 

Total 



Pounds. 


Price. 


9, 985, 016 
5,469,812 
5, 249, 384 
1, 530, 101 
5, 060. 603 


Cents. 

p 

3 


27, 294, 975 


5A 



Value. 



$718, 821 08 

410, 235 90 

126, 510 15 

76, 508 05 

151, 818 09 

1,483,883 27 



Product of Michigan and Ontario^ 1885. 



MichJsMi 

Ontario 

Difibience 



Pounds. 



27, 294, 975 
28, 777, 018 



1.482,043 



Value. 



$1,483,893 27 
1,842,69] 77 



141, 201 50 



The excess of the Ontario product over that of Michigan is thus seen to 
be 1,482,043 pounds, while the value of the Michigan product is $141,201.50 
above that of Ontario. This result is accounted for by the larger pro- 
duction of whitefish in Michigan waters, as shown by the following com- 
parison: 



Hichiean. 
Ontarto... 



Pounds. 



9, 9^5. 015 
8, 938, 500 



6, 946, 515 



Value. 



$718,821 08 
282,950 00 



435, 871 08 



Or if the Michigan product is figured at what is probably the exact 
Ontario average price, as their fish ran, that is, 4f cents per pound, it 
is $1,271,945.83. But, in view of the larger production of whitefish in 
the Michigan catch, it does not appear that the above comparison is at 
all unfair. 

Taking the products of the two States as about equal in quantity and 
value, there is a very noticeable difference in the amounts expended by 
each in the care and conservation of this industry, as shown above. 
The coast line of each State is of the same length, about 2,000 miles. 

Detroit, Mich., Marchj 1887. 
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3.— NOTB8 ON TH£ 8£AIi AND WHALE FISHEBIT OF 1886. 

B7 THOIIIAS SOVTHWEI4L, F. Z. S. 

[From the Zoologist, Loudon, England, May, 1887.] 

We must go back many years in the history of the seal and whale 
fishery before we shall find so disastrous a season in all respects as the 
past has been; certainly it is uVparalleled in the history of the Dundee 
fishery. A season of great severity has resulted in poor catches, still 
poorer prices for produce, and in the loss of one ship at Newfoundland 
and four in Davis Strait. It is not likely, with the present prospects, 
that any of these will be replaced, and it is even doubtful whether all 
the vessels which returned from last season's fishing will repeat the 
venture in 1887. In addition to this there are rumors of a partial de- 
sertion of the northern .fishing grounds for the purpose of exploring the 
polar seas of the Southern Hemisphere. 

The first disaster occurred on March 27, when the Dundee steamer 
Besolute was crushed in the ice in Notre Dame Bay, off Newfoundland, 
the crew having barely time to save themselves by jumping on the ice 
where they suffered intensely from cold and exposure, having to travel 
70 miles over ice before they reached a place of safety, while three 
of their number, at first believed to have been lost, were subsequently 
picked up by the sealer Hector, and landed safely at Saint John's. The 
Besolute ar the time of her loss had 20,000 seals on board. Another 
Dundee vessel, the Aurora, had a narrow escape. Four days after 
leaving Saint John's she discovered the main pack of seals, and had 
every prospect of securing a full cargo, but a gale of great violence 
coming on, which continued for several days, she was driven before 
its force a distance of about 100 miles, ultimately to be stopped by an 
iceberg off Cape Bonavista, where she remained in a position of great 
danger from the falling ice. Soon after, a second iceberg floating down 
upon her crushed one of her boats, and injured the ship so much that 
she began to leak ; all this time the weather was of great severity, 
and the snow and mist were blinding. Ultimately the ice eased, to the 
intense relief of her crew, and with the loss of one of her men the 
Aurora returned to Saint John's to refit. On her second trip she 
secured 640 old seals. 

The total result, so far as the 21 British vessels which took part 
in the Newfoundland fishery were concerned, was one lost, two clean, 
and among the remaining IS vessels a take of 195,396 seals, against 
211,687 for 19 British vessels last year. Of these the Ranger took 35,894, 
the Falcon 24,768, the Wolf 19,521, the Leopard 15,954, and the Green- 
land 15,000. Of the remaining 13 vessels the total catch was 84,259, or 
an average of 6,48:^ ; the average of the whole 18 being 10,855 seals, the 
produce of which was worth about £IH Ws, ($90) per ton. 
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Taking the Dundee portion of the above fleet alone, ivhich consisted 
of 6 vessels, one, the Besolate, before mentioned, was lost, and the re- 
maining 5 vessels brought home only 41,606 seals (as against 71,272 
for the previous season), or an average of 8,321 each. It will thus be 
seen that for the whole of the Dundee vessels and 10 of the Saint John's 
fleet the voyage, so far, must have been a most unprofitable one, even 
if the price of produce had been much higher than it now is. Practically, 
only the 5 vessels enumerated as having taken 15,000 seals and up- 
wards made paying voyages. ^ 

The Greenland sealing has this SCTSon been an entire failure, not so 
much, perhaps, from the absence of seali^ as from the severity of the 
weather and the state of the ice preventing an approach to the breeding 
pack. The passage out was a fair one, and the seals were found on April 
2 in latitude 74P north, longitude 2^ east, but the weather proved so 
tempestuous that they could not be reached until the 7th, and the 
strong gales had then broken up the ice into small patches, and 
thus dispersed the seals. Three Scotch vessels onl3^ were present, the 
Erik, Hope, and Earl of Mar and Kellie (the Eclipse did not take part 
in the young sealing), and they captured about 4,500 "white-coats;'' 
there were also 21 Norwegians, who secured some 31,500 others, in ad- 
dition to which there were also about 4,000 old seals killed, making a 
total of, say, 40,000 old and young seals. In consequence of the lateness 
of the season the young seals were in very fine condition, and probably 
16 days old, as the parents generally take to the ice about March 22. 
The old sealing later in the season was equally bad. The total number 
of o)d and young seals brought in from the Greenland and Davis Strait 
fishery was 7,964, against 32,302 in the season of 1885. 

I regret that in my last year's notes, by an error, I stated that there 
were 18 Scotch vessels present at the Greenland sealing; this was the 
total number both at Greenland and Newfoundland. I should have 
stated that 10 Scotch vessels took part in the Greenland and Davis 
Strait sealing, capturing 26,448 seals, and that the proceeds of 5,852 
other seals were brought home by the Gerraania from a station in the 
Cumberland Gulf- 

At Newfoundland and Greenland together, the 13 Scotch sealers last 
season killed 49,570 seals (against 103,574 in the season of 1885). 
These, at 6«. per skin, would represent a sum of £14,871 ($72,273); and 
the yield of 582 tons of oil, at £20 per ton, a further sum of £11,640 
($56,570) ; gross total, £26,511 ($128,843), against an estimate in 1885 
of £57,412 ($279,022)— a sad falling off, which in this branch of tbe 
fishery must represent a considerable loss to those engaged in it. 

In the article " Seal Fishery," in the 21st volume of the Encyclopjedia 
Britannica, p. 582, are some remarks with regard to what is there termed 
the " Jan -May en Seal. Fishery," which are likely to be very misleading. 
It is stated that the British, Norwegians, Swedes, Danes, and Germans 
all take part in the fishery, and that the number of seals taken by the 
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BritiBh vessels *< about equals that taken by all the others together." If 
by the <^ Jan-Mayen Fishery'' the author means the capture of young 
saddle seals at the Greenland west ice, this is certainly not correict ; 
the foreign vessels at present greatly outnumber the British, and the 
number of seals taken by them is proportionately larger. It will be 
seen that in the season of 1886 the number of British and foreign ves- 
sels present were respectively three of the former and twenty-one of 
the latter, and for many years past the disparity has been almost 
equally great. The Norwegians, who did not commence sealing till 
1845| now outnumber all the other nationalities. Previous to that time 
there were more Germans, Danes, and Dutch than there are Nor- 
wegians at present. The author is also incorrect in stating that the 
Sootoh steamers are chiefly manned by Shetlanders. It is usual for 
the whalers to complete their crews at Lerwick, and last season the 
Eclipse added to her crew of 40 men 15 Shetlanders, bringing the 
number up to 55, and this, I believe, is about the usual proportion. 
Agun, although it is stated that a close time has been established in 
the Jan-Mayen fishery, the writer goes on to say that ^Hhe vessels 
make the ice from the 15th to the 20th of March, and commence the 
chase in the destructive way already described." The way "already 
described'' happily refers to what has, since 1877, become a thing of 
the past. In that year the close time came into operation, and now, 
within an area included between the parallels of 67^ and 75^ north lati- 
tude, and between the meridians of 5o east and 17° west longitude from 
the meridian of Greenwich, not a seal is killed till April 3. That date is 
still believed by some to be too early, but this restriction has completely 
revolutionized the mode of sealing; the mother seals are no longer 
killed without mercy when they come to suckle their young, and the 
latter lefb ^*to die in thousands of starvation." As a matter of fact it 
is the young "white-coats" which are now so much valued. The Ger- 
man vessels made a business of sealing many years before the English 
took any decided part in it, the latter only picking up a few seals occa- 
sionally, but about the commencement of the present century seals 
begin to figure largely in the returns of the British ships. It was not, 
however, till the year 1840 that the port of Dundee first sent out ships 
to the Greenland sealing; but this date by no means coincides with the 
commencement of the Jan-Mayen seal fishery, as stated by the writer 
in the Encyclopedia Britannica. 

The Davis Strait whaling voyage was a very disastrous one. On 
April 6, during a most terrific gale, the Triune was forced upon a reef 
in latitude 66° north, where she remained frozen up till the 18th, when 
she was released, but in steaming through the ice-floe she received a 
very severe nip, which ultimately resulted in the crew being compelled 
to abandon her off Scott's Island in latitude 71^ north, on August 16. 
At tbe sume time and place as the Triune, the Jan Mayeu W9s also 
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caught in the squeeze, and sunk shortly afterwards. The Star was 
likewise lost in Cumberland Onlf, making, with the Resolute before- 
mentioned, four Dundee vessels which fell victims to the "thick-ribbed 
ioe!' last season. Nor was this all, for the Catherine, of Peterhead, a 
sailing brig of 190 tons, after various adventures on reefs and rocks, 
was Unally beached and abandoned on September 30 in Cumberland 
Gulf. Fortunately, the crews in all cases were rescued. 

In Davis Strait plenty of whales are reported to have been seen both 
in the early and late fishing; but the weather was so bad, combined 
with heavy seas and ice-floes of a very dangerous character, that fish- 
ing was impossible; and during the summer months, when the best 
fishing is usually met with, the young whales which^ as a rule, are then 
found in Lancaster Sound, although the ships were through Melville 
Bay in good time to meet them in passing, were altogether absent, 
having, it is conjectured, taken some other passage. 

The Davis Strait and Cumberland Gulf vessels, ten in number, killed 
19 whales. These are said to have yielded 380 tons of oU and 290 cwt. 
of bone, giving an average of 20 tons of oil and 15 cwt. of bone each, 
a Vi3ry high average for the Strait whales, which is probably to some 
extent accounted for by the summer fishing of the young whales being 
a failure, those taken being in consequence all adults. Of this I shall 
have something more to say presently.* 

The seal fishery offering no temptation foi* an early start, and conse- 
quent greater outlay on the voyage. Captain Gray, of the Eclipse, de- 
ferred his departure from Peterhead until April 20, with the intention 
of devoting his energies to whaling and shooting old seals; of the latter 
he obtained 700 and of the former 7. In the Greenland seas the Eclipse 
and Erik, from Peterhead, and the Pole Star, from Dundee, captured 15 
whales, yielding 88 tons of oil, and 80 cwt of bone — the whales aver- 
aging just over 5f tons of oil and 5J cwt. of bone. The Hope and 
Aurora, as also the Earl of Mar and Kellie, which paid a short visit to 
the Greenland whaling, were unsuccessful. Fourteen of the above 
whales were taken early in the season, and in about the same locality, 
the remarkable feature about them being their small size. 

The relative size of the whales taken in Davis Strait and Cumber- 
land Gulf, compared with those usually taken in Greenland, has in the 
past season been quite reversed. A large number of Davis Strait and 
Cumberland Gulf whales, taken over a period of years, produced an 
average of 9 J cwt. of bone each ; whereas the Greenland whales, capt- 

* The disparity between the quantities of bone and oil as stated above is certainly 
too great ; there is always a remarkably constant proportion of one hundredweight 
of bone to each ton of oil, and this holds good with whales of all sizes. The Trav- 
eller brought home from Cumberland Gulf some whale oil which had been left out 
last season ; but in addition to this I think there must be some inaccuracy in the re- 
ported quantity of oil ; possibly spme of the white- whale oil has been accidentally 
entered ft^whflie oil, 
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nred dariug the same period, yielded IL cwt. each; but in the past 
season the averages have been 15 and 5^ cwt. respectively.* 

This may at first sight appear very remarkable, but it is quite intel- 
ligible to those acquainted with the habits and seasonal distribution of 
these creatures. We have seen that the Strait fishermen, owing to cir- 
cumstances of weather and ice, missed the young whales, which -would 
have reduced their average; whereas the Greenland fishermen, like-' 
wise, from force of circumstances, could only get among young whales 
early in the season, and later on, owing in a great measure to the ice 
being so closely packed ^d its edge so far west, they missed the south 
fishing altogether. But this is not all. From long A^perience of the 
habits and migration of the whales, the regularity of which is remarka- 
ble, the whalers know precisely where they should be found, under 
favorable circumstances, at certain definite periods, aud not only so, 
bat also the age and size which may be expected. I am not at liberty 
to enter more fully into this subject, fearidg to commit a breach of con- 
fidence, as it is the application of accumulated experience on such points 
which enables one man to succeed in capturing whales, when a less 
accurate observer would fail ; but I may add — ^to show that the migra- 
tory habits of the whales have not changed — that the celebrated capt- 
ure of 44 whales by Captain Suttar, of the Resolution, in 1814, was 
effected in the same latitude as produced the Greenland whales of the 
past season. Gaptain Suttar's average was 5 tons 13 cwt., and 14 of 
the Greenland whales last season, taken by two vessels fishing together 
in the same latitude as Suttar's, gave precisely the same average. 

It is difficult to say what is the value of commodities which are hardly 
marketable; but at j&20 per ton, the 477 tons of oil brought home by 
the Dundee and Peterhead vessels would be worth j&9,540 ($46,364), 
and the 18^ tons of bone at, say, j&l,100 per ton all round, f another 
jB20,350 ($98,901), or a total of ^£29,890 ($145,265), against ^£31,800 
($154,548) in the season of 1885. 

There has been a further considerable falling off in the British bottle- 
nose fishery, only 23 whales, yielding 22 tons of oil, having been brought 
in, against 84 killed in 1885 ; but 1 am informed that the Norwegians 
have in the past season killed the enormous number of 1,600 or 1,700 
of these creatures, which has so flooded the markets of London and 
Glasgow with their oil that it has been sold as low as £17 or £18 per 
ton — a circumstance which will account for the neglect of this branch 

* As before stated, the yield of bone is more reliable thau that of the oil for pur- 
poses of comparison ; I therefore prefer to give that of the bone only, bat each cwt. 
of the latter may be taken as representing an equivalent of one ton of the former. 

tSome ''size bone" (i.e., bone the slips of which are 6 feet and upwards in length) 
has recently been sold at £1,550 per ton ; but as the ^^undersize" bone produces only 
half the price of the ''size," the price for the average is largely reduced. This must 
liare been particularly the case in the past season, many of the whales being very 
miaUy and t}ie proportion of onde^l^e bone being coqse^uentl^ unusually large. 
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of the fishery by the Scotch vessels^ the owDers of which not m^iy 
years ago realized £50 or £60 per ton for the same oil. 

Some of the vessels brought home very miscellaneoas cargoes— 1,033 
white whales^ 320 walruses, and many narwhals and bears — the scarcity 
of big game, I presume, rendering the pursuit of such small deer the 
more keen. 

During his voyage to the Greenland fishery, when in latitude 70^ N., 
longitude 16° W., or about halfway between Jan-Mayen and Greenland^ 
Captain Fairweather, of the Aurora, reports $, singular phenomenon. 
On August 16, about midday, his vessel received a sudden shock, caused 
by what he const|^s must have been an earthquake (or seaquake). 
^'The sensations,^ ne says, "felt by those on board were as if the ship 
was moving over a rocky bottom with great velocity." The officers and 
crew immediately rushed on deck, thinking a boiler had burst, or that 
the ship had gone aground, but the boilers were all right, and the lead 
failed to find bottom at 100 fathoms. The weather was foggy, with 
slight rain and wind from ESE.; no upheaval of the water was noticed, 
the sea being unusually calm. About two hours later, a second but 
much lighter shock was experienced, which, however, only caused the 
vessel to tremble. 

Norwich, England, May^ 1887. 



4.— BBSVi^TA OF PliAlVTING ARAD MN THE KBIVIVBBBC BIVEB. 

By EVERETT SMITH. 

I From a letter to Prof. S, F. Baird.] 

In 1880 I accompanied and personally directed the disposition of the 
shad fry planted in the Kennebec River at Waterville, the first plant, 
I believe. My interest officially as State Commissioner of Fisheries at 
that time did not exceed my interest as a naturalist in the experiment, 
which interest has been continuous. This month there have been 
caught at Cape Small Point, at the mouth of the Kennebec River, a 
considerable number of shad of such large size, and of such general 
proportions and appearance as to show a marked contrast with the 
native Kennebec shad. As distinctive as the 3 to 5 pound shad of the 
Kennebec from the 2 to 4 pound shad of the Nonesucli River, of Cum- 
berland County, Maine, are these large shad of 5 to 7 pounds weiglit 
lately caught, which 1 believe to be Chesapeake Bay shad, hatched in 
1880. I have examined a number of 6 and 6J pounds in weight and one 
of 7 pounds. They were caught together, evidently from one school, 
with none of the usual sized Kennebec shad of less weight and appear- 
ance. 

PoETLANP, Mb., May 26, 1887, 
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ff^AMKBICAlf FISH CVIiTIlTATED BY THB IVATIOlfAIi FISH CVI«T- 

VBB ASSOCIATION OF KlfOIiAIVB. 

By VF. OI.DIIA1II €HAIIIBEBS. 

[AlwteAoted from the Journal of the National Fish Culture Assooiationy London, 

England, April, 1887, p. 137.] 

The collection of fish eggs for the season of 1886-'87 began in October, 
1886, at the establishment of the association at Delaford Park. The fish 
first operated npon were the Salmo fantinalis, hatched at South Kensing- 
ton in 1885 from ova presented by Prof. Spencer F. Baird. Considering 
their age and weight, the latter being about half a pound, the circum- 
stances attending their reproductive capacity are worthy of note. The 
date at which they spawned was unusually early, notwithstanding their 
being confined in ponds for about 18 months. The eggs'produced were 
small, and of a lighter yellow color than those from which the parents 
were hatched. The time of incubation occupied about 65 days, during 
which period the death-rate showed a percentage of 15. The fry, on 
emerging from the eggs, were very dark in appearance, and have been 
remarkably strong and active throughout. A few at first were attacked 
with ^' blue swelling,'' but on being placed two or three times in earth 
mixed with water to the consistency of cream and carefully strained, 
they became temporarily relieved, but ultimately succumbed to con- 
gested liver. The fry have been placed in the nursery ponds, where 
they are feeding well and seem to be thriving. 

On January 31, 1887, a consignment of eggs from America was re- 
ceived, consisting of 1,500,000 ova of the whitefish {Coregonus aUms) and 
brook- troat ova {Salmofontinalis), Kearly all the whitefish eggs were 
foand dead on arrival, owing to undue pressure from the trays being 
too large (namely, 18 inches square). The brook -trout eggs, which were 
forwarded in smaller trays, arrived in good condition. On the failure 
of the first consignment being reported, the IT. S. Fish Commission sent 
a farther shipment of 1,000,000 whitefish eggs; but the second lot was 
received in almost as bad condition as the first, owing to the same cause, 
the temperature of the box being too high, and many thousands of the 
eggs hatching out while on the way. 

With the eggs of the whitefish arrived also 9,000 rainbow-trout eggs 
{Salmo %rideu8) from America, 1,000 of which had died during transit. 
These eggs are now hatching,* and the fry appear to be strong and vig- 

* A note elsewhere in this Journal states that on April 8, 1887, all the rainbow tront 
in the association's ponds at Delaford were maliciously poisoned, and it will be im- 
possible to replace this loss for some time. 

BolL U. S. F. C, 87 2 
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orous. The color of the eggs is of a yellowish tint, tinged with a puqde 
browD, before hatching, thus producing an unhealthy appearance. 

The association is also indebted to the U. S. Fish Commission for 
25^000 eggs of the landlocked salmon {ScUnw sehago)^ which reached 
the hatchery on March 20 in excellent condition. They were care- 
fully packed on trays surrounded in muslin, with moss between each 
layer of eggs. Instead of sawdust, wet moss was closely packed 
around the nest of trays, to which fact I partly attribute the success of 
the shipment-. The instance cited is probably unparalleled in the re- 
cords of transmitting ova, there being only three dead eggs on arrival, 
and only 30 were found dead on the next morning. 

The sight presented in the hatchery tanks is very interesting. The 
different colors of the gill-sacs of the various fish, especially of the dif- 
ferent kinds of trout, is well seen in the struggling masses of tiny 
forms, which appear to be in a healthy condition. Their aptitude for 
congregating in corners of the hatching-trays shows not only their in- 
stinct to avoid danger, but also their physical condition. Fish that are 
sickly are usually found apart from the others, as not having the power 
to cope with them. It may be interesting to compare the habits of the 
whitefish on coming from the eggs with those of the trout and salmon, 
as the whitefish act very differently from these other fry. The white- 
fish is of a light gray color and about one-quarter inch long when 
hatched. CTpon emerging from the ^gg it lies dormant for about two 
hours, after which time it is generally in a state of activity. Its in- 
fantile powers of locomotion are great, and its capacity for exercising ' 
them is unusual. Darting hither and thither continually, with their 
large bead-like eyes prominently displayed, they are an* interesting 
sight. Trout and salmon, on the other hand, preserve a quieter atti- 
tude on entering upon their career, and are not in perpetual motion. 

Much effort is being made to acclimatize and propagate the American 
whitefish in England, though considerable difficulty exists in securing 
suitable places for it. Evidences of its capacity for thriving in this 
country are not wanting. The Marquis of Exeter last year turned into 
a portion of his water at Burghley Park some fry of this species as an 
exi>eriment, and now they are 7 inches long. A few weeks ago one was 
taken at Delaford 6 inches in length. The fish. are now yearlings, and 
have consequently passed through the experiences and vicissitudes of 
all seasons, and may therefore be considered to have become accus- 
tomed to their present existence. 

The most difficult problem in whitefish culture is how to feed them 
upon losing their sacs. After experimenting with multifarious diet, 
aries, I finally settled upon one which has hitherto proved efficacious. 
This consists of a finely-powdered meal, made by Mr. William Burgess, 
of Malvern Wells. This meal is mixed with the blood of animals and 
with water, in the following proportions : 2^ parts meal, ^ part blood, 
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and 6 parts water. This food is so fine that it can be absorbed or im- 
bibed by the fish withoat any effort or unnatural exercise of their 
digestive functions. Moreover^ the food is readily consumed by them, 
and it is not ejected, as is the case with liver and roe. 

The results previously attained in the endeavor to acclimate certain 
varieties of American SalmonicUe encourage the association to continue 
its efforts in this direction. The original list of transatlantic forms for 
introduction, which after all bear a striking resemblance to their cousins 
on this side of the Atlantic, has undergone considerable modification, 
and is limited to the really valuable fbod-producing forms whose pres- 
ence in Engish waters cannot prove prejudicial to indigenous fish, but, 
on the contrary, may become an important acquisition in developing 
inland and populating barren waters. The following species would, it 
is believed, prove of undoubted value: Eainbow trout, Salmo irideus; 
landlocked salmon, Salmo sebago; and whitefish, Goregonus albus. 

It is with reluctance that we omit from this list the American brook 
tront, Salmo fontinaliSj which has had an excellent chance of asserting 
its qualifications for introduction into our group of SalmonidoSj but has 
Ikiled to do so, except in confined waters. Its first appearance in this 
country was heralded with jubilant anticipations; its capacities for rapid 
growth were hailed as a good omen, and its gorgeous dress and grace- 
ful form won golden opinions from all piscatorial classes, who willingly 
paid large sums of money for what was then considered the coming 
trout. Gradually, however, its true character appeared, and now it is 
nniversaUy regarded as a fish not to be depended upon. No authority 
rebuts the evidence forthcoming as to its suitability to British waters, 
if inclosed, nor as to its value as an addition to our fresh- water fish. 
The sole cause, and a very grave cause it is, for its denunciation is 
that it escapes from those places where it is turned in. Before finally 
discarding this unique char it behooves us to question more closely 
than we have yet done its habits, instincts, and the nature of its native 
home, in order to render it full justice. Probably the waters in which 
it has been placed have not been suitable, and this assumption certainly 
seems justified by the fact of the fish wandering as it does. The ques- 
tion naturally arises as to where it goes. Does it find suitable places 
in its wanderings t Does it descend to the sea, or does it pine and 
perish for lack of natural conditions T If death explains the mystery, 
» which is hardly likely, we have at once a solution; but if not, it is diffi- 
cult to say what has become of the thousands turned out into our En- 
glish streams. In America the brook trout is regarded as a home-loving 
fish, therefore it seems somewhat likely that we have not yet provided 
the domestic comforts to which it is habituated. The suggestion, at 
least, is worth studying, and the association still has these fish under 
eoltorei not being convinced of their unsuitability for inclosed waters. 

LoNBONy England, April, 1887. 
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6.~BAPI1» OBOWTH OF CARP BUK TO ABVNBAIVCB OF FOOB. 

By JOHN H. BBAKELET. 

The Earopean carp in becoming naturalized in this coantry has 
changed its habits in several important particulars. Instead of hiber- 
nating for several months with its nose in the mud, as in Europe, here 
it does this for a very short time, if at all, even as far north as the 
Middle States. The eggs hatch here in from four to seven days, accord- 
ing «o the temperature of the atmosphere, while in Europe it requires 
from twelve to twenty. Here it readily takes the bait when skillfully 
presented, while it is said not to bite at the hook in its native land. So, 
in becoming Americanized, it has become quite a different fish in habit^ 
if not in form. 

The rapidity of growth, too, which characterized many of those dis- 
tributed by the U. 8. Fish Commission during the first four or five years 
seemed to foreshadow another important change of habit. It was sup- 
posed that the waters of this country were more favorable for its devel- 
opment than those of its native land. But in this, I fear, we are doomed 
to disappointment. Further experience has shown that this remarkable 
growth of which we hear so much, and of which there are many ex- 
amples on record, was due to the abundance of food with which the 
carp were supplied, rather than to other causes. The small number 
furnished by the Government to each applicant — usually not over 
twenty — were frequently placed in large ponds, and often at the close 
of the first summer the fish had reached a weight of from 1 to 2 
pounds apiece, and by the end of the second summer from 4 to 5 
pounds, and in some instances their growth far exceeded this. But 
now, since they have multiplied so that we can fully stock our ponds, 
their growth is much less rapid. In the autumn of 1884 the writer 
placed a little over 2,500 carp, then one summer old and much larger 
than their parents when received from the Fish Commission, in a 5-acre 
pond. In the following autumn they were found to average about 
11 ounces each ; and last autumn, being the close of their third sum- 
mer, they fell a little short of a pound apiece, and this, too, with 
the number in the pond reduced about one-fourth. In another pond of 
about half the size the growth was no more rapid. 

The rapidity, however, with which they grow when supplied with an 
abundance of food is truly wonderful. I know of no animal — ^beast, bird, 
or fish — that will make as large and rapid growth on the same amount 
of food as the carp, especially in its first and second year. This would 
seem to indicate that artificial feeding is the natural remedy for slow 
growth. The few experiments I have made in this direction have yielded 
very satisfactory results, and I propose feeding on a much larger scale 
during the coming season than heretofore. 

BoBDBNTOVra, N. J., February 15, 1887. 
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7. -BROWN TROUT IN AHfi 

By FRED MATHER. 

In July, 1886, Mr. Amsden, a banker, of Rochester, K Y., sent to 
Mr. E. G. Blackford, of Fulton Market, a brown trout which weighed, 
on its receipt by Mr. Blackford, 3 pounds. It was taken in Allen'-s 
Creek, Monroe County, New York, a tributary of the Genesee River, 
which receives the famous Caledonia Creek, on which the hatchery of 
the New York fish commission at Mumford is placed. This fish must 
have been one which was hatched at the New York station in March, 
1883, from eggs sent there by me. These eggs were the first which 
were received in America, and came to me as a personal present from 
my friend, Mr. von Behr, president of the Deutscher Fischerei-Verein, 
whose headquarters are in Berlin, and consequently the fish was about 
three years and three months old. 

At the time that these eggs were sent from Germany Mr. von Behr 
advised me that there were two kinds of them, not species, nor even 
varieties, but merely from different waters. One kind, the larger eggi^^ 
were from trout inhabiting deep lakes, while the smaller kind were from 
the mountain streams. These kinds are probably analogous in respect 
of size to the fantinalia of the Rangeley Lakes of Maine and those of oui 
other eastern American waters, as near as I understand the case. I 
sent to the Caledonia station eggs of both kinds, and this fish, which 
was taken in Allen's Creek, is probably one that escaped from the 
hatchery, unless a plant had been made in the creek. 

In the ponds now under my charge at this place, we reserved some 
of these first importations, but lost the greater portion of them from 
various causes. The station was then new and the waters were infested 
with eels, which have since been kept down as far as possible, and, 
while we raised several thousand to be a year old, we lost the most of 
these by their jumping from the pond they were confined in, an event 
which has been previously recorded in the publications of the Fish 
Commission. Of the few that were left there was one which was some- 
what larger than its fellows, and proved to be a male fish, and was named 
" Herr von Behr,'' in honor of my German friend. In October, 1886, 
when it was three and a half years old, we took it from the pond and 
placed it in an aquarium in the hatchery, which had a good flow of run- 
ning water, in order to show it to the New York fish commissioners, who 
were expected the 'next day. In the morning the fish was dead, and it 
now reposes in alcohol, where its size can be admired by visitors. Its 
weight was 3^ i)ounds plump, or at the rate of 1 pound a year. 

Mr. James Annin, jr., proprietor of the trout ponds at Caledonia, 
N. Y., writes that the growth of the brown trout in his i>onds is greater 
than that of the native brook trout. 
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Mr. A. D. Frye, of Bellmore, Long Island, writes me under date of 
March 27, 1887, as follows: "Two years since I applied to yon for some 
brown trout to stock a public stream, called Newbridge Creek, at this 
place, and you furnished them. I have by inquiry learned that last 
summer some of these fish were taken which weighed three-quarters of 
a pound.'' 

According to this, these fish could not have beisn more than one and 
a half years old ; and from my experience I think that the brown trout, 
as it is called in England, and which is the common brook trout of 
Europe {Salmo fario) is a quick-growing fish, which is destined to be- 
come a favorite in America when it is thoroughly known. I have taken 
this fish with a fly, and consider it one of the gamiest, in fact, tJie gamiest^ 
trout that I ever handled with a rod. I will state, however, that angling 
friends who have had more extended experience in European fishing 
than I have say that the Loch Leven trout is a gamier and better fish 
than the brown trout, but I have had no experience with the Loch Leven 
fish further than to hatch it. I believe that the brown trout wiU be 
found to be a better fish, taking it all around, than our own native /on- 
tinalis. The reasons for this belief are: (1) It is of quicker growth; (2) 
it is gamier; (3) except in the breeding season, when the males of f(m- 
tinalis are brilliantly colored, it it fully as handsome; (4) from what I 
can learn I incline to think it will bear water several degrees warmer 
than fontinalis J and therefore it is adapted to a wider range. 

Cold SPRiNa Harbor, N. Y., April 20, 1887. 



N.-THE 8PONOB FISHERIES OF FI.ORIDA. 

Bjr J. O. RUOE. 

These fisheries give employment to the owners and crews of over 
three hundred vessels of from 5 to 50 tons burden. They are car- 
ried on with some risk from the weather, and at times with much hard- 
ship. Each vessel is fitted out for a trip of about four to eight weeks, 
carrying from two to five dinghies and a crew of five to twelve men ; 
and makes two trips a year, usually in spring and winter, the latter 
being the best catch. The position of the sponge as it grows on the 
bottom is ascertained by means of the water-glass, which is a simple 
bucket with a glass bottom in it, through which when placed in the water 
one can readily make out articles at the depth of several fathoms. 

The Florida sponges are chiefly of four sorts : Sheepawool, velvet, 
reef, and glove. The sheepswool is the moat valuable. It requires 
about five to six years for a sponge to grow to 8 in(*hes in diameter, 
and about three years to make inches. The wanner tlie winter 
(which makes the water warmer) the faster they grow. The fishermen 
soon learn by experience to distinguish the grades before taking them. 
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Owing to the clearness of the water they are able to do this, bat rarely 
beyond the depth of 35 feet, as that is aboat the limit that can be 
reached by the naked eye; and, besides, the weight of the poles of this 
length (which weigh about 30 pounds, with an iron four-prong hook 
on the end) is as much as a man can iLE^ndle. The deeper the fishing 
the greater is the skill required, and it is a rare thing to find a fisher- 
man so active and muscular as to handle successfully a 40-foot pole. 

The sponges when first caught resemble heads of decayed cabbage. 
When taken from the water they are thrown on the deck of the vessel 
and left long enough for the animal matter or sarcode which they con- 
tain to decompose. They are next placed in pens or ^< crawls'' on the 
beach, where the ebb and flow of the tide- water washes out the dead 
matter. After several days they are thoroughly cleaned by the fisher- 
men by beating and scraping, and are then placed on strings and allowed 
to remain on the shore away from the water, where they are more or 
less bleached by the action of the sun and dew. They are then ready 
for market, when the vessels take their catch on board and proceed to 
town to sell them. 

The sponges are graded in the markets by the different buyers as 
their judgment and wants require, in order to make a value. The buy- 
ers make sealed bids for the sponges, which are not sold by the pound 
but by the lot, and this to the uninitiated is ^^ buying a cat in the bag." 
If the catch is a fair one, each man will receive as his share from $60 
to $125, while the vessel gets one-third of the total net earnings. After 
the buyers procure their lots they assort the sponges in different sizes 
and grades, after removing therefrom bits of rock, shell, or any other 
foreign substance that may be present. This is done by beating the 
root of the sponges with mallets on a wooden block. The only impuri- 
ties of sand and other substances are in the root or base of the sponge, 
as sand is as foreign to the body of a natural living sponge as it would 
be in the flesh of a fish or animal. Sponges are packed in bales of from 
25 to 60 pounds in weight. 

A pure sponge is free from all rock, sand, or any material used as 
loading or bleaching. Some few years ago sponges were much lower 
in price, when the Florida sheepswool was not appreciated as it is now* 
Prices have continued to advance slowly, and owing to the extreme cold 
of last winter all the sponges inside the depth of 20 feet were killed, 
thus making the stock scarcer. This caused another advance, but there 
is a limit in prices, which is now attained, as the Cuban and Bahama 
sponges are used as a substitute for many purposes by reason of their 
lower price. 

The present wholesale price is high enough to stimulate the adulter- 
ation of the goods, for which purpose several substances are used, such 
as glycerine, sand, lime, marble dust, and litharge. The glycerine and 
sand are not in the least injurious and add the least weight, while the 
lime bleaches and adds a greater weight than the sand. Marble dust 
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is heavier and is retained in the pores better than either sand or lime, 
while litharge is the heaviest and more like the uatoral color of the 
sponge than either of the other articles used. It fills the pores better 
and there is less chance of detecting its use than that of the other sab- 
stances, bat it is highly injarions. It is frequently used in increasing 
the weight of sponges to such an extent as to reduce the price trom 50 
cents to $1 per pound. It will thus be seen that dealers and consumers 
need to be constantly on their guard in purchasing sponges, or to buy 
only of the most reputable houses. Whenever sponges purporting to 
be pure or natural are offered below the ruling market price of repu- 
table houses, there is good cause for suspecting them to be adulterated. 
Appalaohioola, Fla., May 5, 1987. 



9^STATISTIC8 OF THB FISHERIES OF THE PROTIIVCE OF BRITISH 

COIiVRIBIA FOR 1886. 

By THOMAS MOWAT, 

Inspector of the Fisheries, 

' Statistics of vessels, nets, estdblishmeniSf and men engaged in the fisheries of British Colum- 

bia during 1886. 

13 steamers and steam auxiliariesi from 3 to 60 tons 1 

16 schooners, from 40 to 80 tons i fl26,000 

18 sloops, from 1 to 12 tons j 

994 fishing boats > ^^ ^^ 

196 fishing canoes, cedar 5 ' 

64 flat-boats and scows 7,615 

$186, 080 

1,066 salmon nets, 332,220 yards 123,690 

2 herring seines 600 

36 herring nets.... 4,500 

65 fish seines 13,375 

14 eulachonnets 1,700 

'■ — 143,865 

25 salmon canneries, estimated valne 449,500 

1 oil factory, Qneen Charlotte Islands 10, 000 

1 floating cannery and oil factory 60,000 

Various salting stations 20,000 

loe-honses and buildings for the shipment of salmon hi ice 3, 000 

542,500 

ToUlTalue 872,445 

Sailors 167 

Fishermen 3,608 

Native hunters...' - 291 

Shoremen 2,145 

Total number of men engaged 6,211 
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Yield and value of the fisheries of Bntish Columbia during 1886. 



Kind. 



Mdted barrels., 

I, kippered do... 

I, tnuk ^ pounds. 

HsJmon, wnoked nt do.... 

WifchnoB, eaiined, caeeeof 4dosen 1- pound tin oant, each cases. 

SCarseon, fresh pounds. 

HaUba^ fresh do..., 

Haddook. fresh do... 

Herring, fresh ^ do — 

Hsoisg. smoked do — 

Bmelia. freMh \ - do... 

Troot. fresh do... 

EolaohoAS. fresh do... 

Kalaf^iwiB, smoked do — 

Solachons, salted barrels.. 

Assorted flsh ?. pounds.. 

Snladion oil gallons. 

Dogfish oil, refined do 

Dogfish, seal, and porpoise oil do — 

Herring oil do... 

Sardines 



Crabs and prawns 

Oysters, native barrels.. 

Clans and other shell-fish 

Far-seal Akins number.. 

Hakr«eeal skins do 

Sea-otter skins do 

Fish ttaUd in markets, not including New Westminster 

fistimated consumption by Chinese labprers on Canadian Pacific and Island 
Railway and other places 



Total 

Estimated oonsomption by Indian population, as previously computed and 
revised: 

Salmon $2,732,500 

Halibat 190,000 

Stargeon and other fish 260,000 

Fish oils 75,000 



Grand total of approximate yield. 



Quantity. 



8,006 

50 

825,600 

22,700 

161, 270 

114,900 

81,000 

65,000 

88,000 

4,500 

19,000 

80,750 

44,000 

1,900 

80 

178,800 

200 

20,000 

25,000 

740 



800 



88,907 

8,000 

25 



Value. 



$26,651 

600 

67,792 

3,405 

838,604 

5,746 

8,100 

2,760 

1,140 

900 

760 

8,075 

2,640 

880 

800 

8,090 

200 

10,000 

10,000 

296 

500 

2,600 

2,100 

8,000 

389,070 

2,260 

1,500 

125,000 

70,000 



1, 677, 848 



8,257,500 



4,834,848 



Comparative yalae of yield in 1885 and 1886, exclusive of Indian consumption: 

Total in 1886 '. $1,577,348 

Total in 1885 1.. ._ 1,078,038 

Increase in 1886 499,310 

From the Eraser Biver hatcher^'^, iu British Columbia, last season 
there were deposited 2,625,000 fry j and by March 15, 1887, the hatchery 
will be able to distribute 4,500,000 fry, all of the quiniiat and snckeye 
species {Oncarhynchus chouicha and 0. nerJca). 

New Wbstminstbb, B. C, February 25, 1887. 



l«^A!VACTFORSB€IJRlIV01iTATI8TICSOF T0B EXTENT ANDTAIiVB 
OF TSB VESSEI^ FISHERIES OF THE riVITED STATES.* 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled^ That whenever the papers of 
any vessel of the United States of over five tons burden, engaged in the 
captare or transportation of any kind of cetacea, fish, shell-fish, cms- 

• This passed the Senate on February H, 1887. In the House of ReproHentatives on 
February 10, it was read twice and referred to the Select Committee on American 
Ship-boilding and Ship-owning Interests. Congress finally adjonmed withont pass- 
ing the bilL 
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tacea, sponges, or any other products of the sea, rivers, or lakes, whether 
said vessel be enrolled or licensed for either the fisheries or th« coast- 
ing trade, shall be surrendered or shall have expired, the owner or 
agent of said vessel shall furnish to the collector of customs for the 
district in which the papers are to be surrendered or renewed, or to his 
duly authorized representative, an accurate and detailed report of the 
quantities of fish, shell-fish, Crustacea, sponges, oil, whalebone, ivory, 
skins, and other primary and secondary products of the fisheries taken 
or transported by the crew or crews of said ve^el during the i)eriod 
that may have elapsed since the last issuance or renewal of the papers 
under which the vessel has been sailing, specifying therein the quantity 
of each of the different kinds of fish and other piMucts, the locality 
where obtained, the quantity taken within three miles of the mainland or 
islands of the United States, or of the mainland or islands belonging to 
other countries, and such other particulars as may be required by the 
Secretary .of the Treasury ; and if at any time the vessel shall change 
ownership^ the former owner or agent shall, prior to the transfer of 
said vessel to her new owner or owners, make out and deliver to the 
collector of customs at the former home port of the vessel a full and 
accurate report, as above described, for such portion of the year as 
may have elapsed between the issuance or renewal of the last papers 
and the date of sale, evidence from said collector of the receipt of the 
same being required by the collector in the district into which the ves- 
sel has been brought; and if any owner or agent of any vessel employed 
as above described shall fail to deliver such record to the proper col- 
lector of customs, or his duly authorized representative, covering the 
period beginning with the issuance or renewal of the last papers and 
ending with the date of proffered surrender of the papers or application 
for their renewal, which in no case shall exceed one year, or, in case of 
sale, prior to the transfer of the vessel to her new owners, said vessel 
shall be debarred from receiving a new license, any existing law or laws 
to the contrary notwithstanding, until such record or statement shall 
have been produced; and the owner or agent failing to conform to 
these requirements shall be liable to a penalty of two hundred dollars, 
which may be collected and distributed in the same manner as are fines 
for the violation of the customs-revenue laws ; and the form of such 
record or report shall be prescribed by the Secretary of the Treasury, 
and such records shall be returned within thirty days by the proper 
collectors of customs to the Secretary of the Treasury; and the pecun- 
iary penalty herein described shall be subject to remission or mitiga- 
tion by the Secretary of the Treasury if, upon investigation, he shall 
be satisfied that it was incurred without wilful disregard of law ; and 
any law or laws now in force and authorizing the issuance of documents 
to vessels shall remain inoperative in the case of vessels above de- 
scribed until such time as the owner or agent shall have complied 
with the requirements of this act. 
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Sec. 2. That the master of any vessel of the United States under per- 
manent enrolment, employed in the whale, seal, or other fisheries, 
whenever landing all or any portion of his cargo within the limits of 
the United States, shall famish to the collector of customs, or his duly 
authorized agent, for the district in which all or any portion of said 
cargo may be landed, the same information and particulars as may be 
required by the Secretary of the Treasury from the owners or agents of 
vessels licensed for the fisheries or the coasting trade and employed as 
above described^ thc^ figures to include the actual quantity of the vari- 
ous products landed which may have been obtained by the crew or 
crews of said vessel in their capacity as fishermen, and, in separate 
entry, the quantity of each of the various products obtained by the 
above-named crew or crews that may have been landed in foreign ports, 
or transferred to other vessels at sea for the purpose of being landed 
by them, during the period that may have elapsed since January one, 
one thousand eight hundred and eighty-five, or after one report shall 
have been made since the last report covering the operations of said 
vessel was furnished; and he shall, further, furnish separate reports of 
all products secured by the crew or crews of other vessels, which may 
have been transferred to his vessel for the purpose of being landed by 
him, either in American or foreign ports, during the period above de- 
scribed, mentioning separately the information for each vessel, accom- 
panied by the name and home port of said vessel; and if the master of 
any vessel sailing under permanent enrolment, and employed as above 
described, shall fail to deliver such record to the proper collector of 
customs, or his duly authorized representative, within twenty-four hours 
of the landing of the portion or portions of the cargo as above described, 
the papers of the vessel shall be forfeited, and it shall be the duty of 
said collector of customs to take possession of the same and to forbid 
the issuance of any others, any existing law or laws to the contrary 
notwithstanding, until such report shall have been furnished; and the 
master failing to comply with said requirements shall be liable to a 
penalty' of two hundred dollars, which may be collected and distributed 
in the same manner as are fines for the violation of the cusiomsreve- 
nue laws; and such record shall be returned within thirty days by the 
proper collector of customs to the Secretary of the Treasury; and the 
pecuniar>' penalty herein described shall be subject to remission or mit- 
igation by the Secretary of the Treasury, if, upon investigation, he shall 
be satisfied that it was incurred without wilful disregard of law; and 
any law or laws now in force and authorizing the issuance of documents 
to vessels shall remain inoperative in the case of any of the aforesaid 
vessels until such time as the master shall have complied fully with the 
requirements of this act. 

March 4, 1887. 



28 BITLLETIN OF THE UNITED STATES ;FISH COBiMISSIOK. 



ll.~IiOCH liETEIV TROUT IIVTR01>r€E]> MV THE UNITED STATES. 

By CHARLES IT. Simil^Eir. 

The first imi>ortatioD of Loch Leven trout eggs to the U. S. Fish 
Commission, and, so far as I am informed, to the (Jnited States, was 
made through the courtesy of Sir J. Ramsay Gibson Maitland, Bart., 
the proprietor of the Howietoun fishery, Stirling, Scotland. This trout 
has succeeded finely in streams in the south of England, though lacking 
the superb flavor of those bred in Loch Leven. 

On Kovember 12, 1884, a lot of Loch Leven trout eggs was taken 
at the Howietoun hatchery from fish which were hatched in 1876. These 
were packed under the direction of Mr. Guy in six cases, as follows : Each 
box contained six trays, and each tray three layers. Each layer contained 
960 eggs, making a total of 102,000. On top of each box was a tray 
for ice and containing moss or sawdust. In unpacking, the moss in 
the trays which had been felted by machinery is rolled back (not lifted) 
and if this is done carefully no eggs adhere to the moss. The muslin 
on which the eggs lie is then lifted out b}' two persons holding the four 
corners tight. It was not intended that the eggs should be repacked at 
Kew York. K the eggs had remained in the hatchery and hatched 
normally they would mature in seventy-two days or about the 22d of 
January, but with the cold packing it was believed that the hatching 
would be retarded until the first week in February. 

The six cases were sent to Liverpool by way of Glasgow, the latter 
place being only one hour distant from Howietoun. At Liverpool 
Messrs. Henderson Brothers took charge of the cases and consigned 
them, freight free, per steamship Furnessia, of the Anchor line. On 
January 1, 1885, the Furnessia arrived in New York Harbor, but the 
custom-house being closed in consequence of its being New-year's Day 
nothing could be done to remove the eggs until January 2. Mr. Fred 
Mather had already effected an arrangement with the New York cus- 
tom-house, with the aid of Mr. George Hilliar, for the prompt delivery 
of the eggs in order that he might promptly transfer them from the ice- 
room of the Furnessia to the Cold Spring Harbor hatchery. The eggs 
reached the hatchery at 8 o'clock that evening, January 2, where they 
remained over Sunday. On opening, the eggs were found to be in ex- 
cellent condition, there being but a small number dead and but few 
indented. The method of packing was found to be most admirable, and 
the boxes, 3 by 2 by 2 feet, were of the most substantial nature. Each 
contained a 3-inch air space between the box and lining. The lining had 
been charred. There was no trace of fungus in the lot. 

The trays were about 8 inches square and 5 inches deep. This ar- 
rangement economizes space and expense as well. The boxes were' 
used by Mr. Mather a few days later for forwfirding whitefish eggs to Qer- 
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many and Switzerland. On Monday, Jauuaiy 5, Mr. Mather sent 10,000 
eggs to Greneral B. U. Sherman, of the New York State commission, and 
the remainder to the North ville station. None wexe retained at the 
Long Island hatchery, because they had been supposed to be a trout 
requiring the deep waters of lakes, a belief which was afterward found 
to be incorrect, as it was learned that the fish had beeu introduced into 
the streams of England. Mr. Clark telegraphed their safe arrival at 
Northville on January 7, and made the following distribution : 

1885. 

Jan. 29. To E. B. Hodge, Plymouth, N. H., for Suuapeo Lake 5, 000 

FeU. 3. To A. W. Aldrich, Anamosa, Iowa 20,000 

Feb. 3. To R. O. Sweeny, Saint Paul, Minn 20,000 

Feb. 4. To Charles G. Atkins, for lakes in Maine 10,000 

The i*emainder were retained by Mr. Clark to be hatched at North- 
ville. Between April 10 and April 23 he distributed them as follows: 

To Michigan fish commission 10,000 

ToL.S. Hill, Grand Rapids, Mich 5,000 

To G. H. Dalrymple, Grand Rapids, Mich 1,500 

To CrookedLake, Northern Michigan 20,000 

Retained to be reared at the hatchery 7,000 

The 10,000 eggs assigned to General R. U. Sherman were forwarded 
to the Bisby Club hatchery, situated at the first Bisby Lake in the 
Adirondacks, town of Wilmurt, Herkimer County, New York. General 
Sherman is president of the Bisby Club. Under date of January 24, 
1885, Mr. Henry Studor, the keeper of the Bisby Club House, wrote : 
" The Loch Leveu trout eggs which came from Scotland are a splendid 
lot. I do not think that I have picked out fifty bad ones. In the course 
of ten days they will begin to hatch. The young fish can be plainly 
seen in the shell." General Sherman writes that the eggs hatched suc- 
cessfully, producing vigorous fry, which were planted in the Second 
Sylvan Pond, a sheet of 30 acres, with pure spring water and well sup- 
plied with insect and minute crustacean food. It also contains brook 
trout and dace, but no other fish. 

The eggs sent to Mr. E. B. Hodge arrived in good condition , hatched 
well (loss only 118), and about 3,400 fry were planted June 1 in Sunapee 
Lake, Sullivan County, Kew Hampshire. Concerning them he wrote, 
March 18, 1887 : 

^' OThis is one of our largest lakes and has an elevation of about 1,200 
feet above sea level. It is a natural trout lake. It is 9 miles in length 
and from ^ to 3 miles wide. I do not know of their having been seen 
since, and from so small a plant in a lake of this size it is hardly time 
to expect their appearance. We shall make a plant this year in this 
lake of 20,000 Loch Leven trout fry." 

The 20,000 eggs sent to the Anamosa hatchery arrived in splendid 
order^ only four being dead. They hatched well, and on April 3 the fry 
were taken to Spirit Lake, Iowa, to be put into West Okoboji Lake, ona 
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of the chain of lakes in Dickinson County, with very clear and very 
deep water. It is about 6 miles long and 2 miles wide, and is consid- 
ered the only suitable lake in the State for these trout. Mr. A. A. Mo- 
sher, who deposited the flsh, says that nothing has yet been heard from 
them, the long mosses and aquatic plants, which rise from 2 to 10 feet 
from the bottom of the lake, making an excellent hiding-place for them. 

The 10,000 eggs sent to Mr. Atkins went, by some mistake, to Grand 
Lake Stream, and were reshipped to Bucksport, Me. On arrival there 
it was found that they were partly frozen, which caused a loss of 4,575 
eggs. The total loss was about 3,000. Those that hatched were planted 
in Branch Pond or its tributaries, within the city of Ellsworth, on May 
^ 4, 1885. Branch Pond is a tributary of Union Eiver, in Hancock County, 
Maine. Up to February, 1,887, nothing had been seen of the fish. In 
the spring of 1886 Mr. Atkins angled for them without success. 

The 10,000 sent to the Michigan fish commission were planted in two 
small lakes in Glare County, Michigan, the headwaters of the Tobacco 
River. 

The 5,000 eggs sent to Mr. L. S. Hill were hatched and planted in 
streams and lakes tributary to Ball's Lake, Bulton's Lake, and Buck 
Creek, a few miles out of Grand Eapids, Mich., and some were placed 
in a small body of water since turned into a trout pond. All seemed 
to be doing well in the fall of 1886, and in the spring of 1887 many were 
seen in the trout pond. 

In March, 1887, Mr. Clark reported that of the 7,000 fry retained at 
the Northville hatchery about 2,500 remained in good condition and 
were doing well, no perceptible losses having occurred since four or five 
months after hatching. 

Either no report has been given or nothing definite is known of those 
sent to Messrs. Sweeny and Dalrymple, and to Crooked Lake, in North- 
ern Michigan, where the plant was made by the Flint and Pere Mar- 
quette Railroad. 

Concerning the hatching of these eggs Mr. Maitlaud wrote : These 
eggs differ from the fontinalis in requiring a much larger supply of water, 
and it is absolutely necessary that they in no case be laid down so as to 
lie one above another. The water over them should not be more than 
half an inch, with a supply of 2 gallons per minute. A test experiment 
of this was made and has been repeated with the same results for seven 
successive years. They asphyxiated in 6 inches of water, temperature 
at 450 F. ; date, one week before hatching j size of trough, 7 feet by 20 
inches. Under the same circumstances, fontinalis eggs would hatch 
perfectly. 

In Loch Leven, says Mr. John D. Quackenbos, writing from that lak« 
on June 24, 1886, these trout are found upon the shoals all summer, 
and afford rare sport to the angler. As fighters they far surpass the 
SalveUnus fontinalis, and no fish can surpass them in delicacy of flavoj-. 
# . 
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They also attain an extraordinary size, the largest specimen on record 
weighing nearly 18 ponnds; but the average size of fish ordinarily 
taken with a liy is from 1 to 1^ pounds. 

The Loch Leven trout {SaLmo levenerms) is closely allied to and by 
some has been claimed to be identical with the European or brown 
troat {8dlmofario)j but this view is not shared by Dr. Francis Day and 
Sir Gibson Maitland, who classify the SalmonidcB as follows : 

Sub-geiiua A, 

Decidaous vomeriue teeth — Salmones. 
a. About eleven rows of scales in an oblique lino from adipose dorsal fin to tbe 
lateral line. 

1. Salmo salar v '.The salmon. 

(. Foorteen or more rows of scales in an oblique line from adipose dorsal fin to 
the lateral line. 

2. Salmo trutta The sea trout. 

YARIBTIES. 

(a) Salmo albuSf under which Day includes S, eriox or S. hrachypoma; in 

other words, bull trout. 
{h) Salmo cambricuSj commonly called the sewen. 

2 A. Salmo levenensia The Loch Leven trout. 

2B. Salmo fario The common trout. 

i 

VARIETIES. 

(a) Salmo orcadensis The Looh Stennis trout. 

(b) Salmo ferox The ferox. 

(o) Salmo oomuhienria The ComwaU trout. 

(d) Salmo nigripinni$ The black-finned trout. 

(e) Salmo estuartua The Galway sea trout. 

(/) Salmo aiomaohioua The gillaroo. 

(g) SwaledaU trout, 
(h) Ciasaapuill trout. 

Subgenus B, 

Vomerine teeth restricted to near the head of that bone — Salvelini. 

3. Salmo dlpinus The alpine char. 

VARIETIES. 

(a) Salmoperisii The Welsh char. 

(b) Salmo willughhii The Windermere char. 

(e) Salmo kUliuensia The Loch Killin char. 

(d) Salmo grayii The Lough Melvin char. 

(e) Salmooolii The Lough Esko char. 

4. Salmo fonUnalis The American char. 

AU British char are varieties of 3, S. alpinua. The American brook trout ranks as 
8, fomtinalia. 

The following facts are furnished by Sir Gibson Maitland : 
** Loch Leven is a lake of between three and foor thousand acres, fully 
^Hoe-half of which averages a depth of 12 feet. The lower end and cei^ 
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ter of the lake vary from 40 to 80 feet in depth. The summer tempera- 
ture is between 50 and 60 degrees Fahrenheit; the winter, probably not 
below 40 degrees ; the deeper parts, probably above 46 degrees. 

" Until the beginning of the present century there was free access 
to the sea, and probably a few centuries ago the Loch Leven trout was 
thoroughly migratory. About fifty years ago the loch was reduced to 
its present size, 1,000 acres being drained, the surface lowered 6 feet, 
and sluices constructed at the outlet for the accommodation of mills 
on the Eiver Leven below. The S. levenensia is found in the River 
Forth, in Loch Lomond, and other lakes of the west coast of Scotland, 
and also those of the northwest of England. It crosses readily with 
8. trutta (sea trout) and S.fario (common trout) ; the offspring are fer- 
tile. It hybridizes with 8. solar. The offspring of 8. levenemis (female) 
and 8. solar (male) have hitherto been sterile. Those I have are now in 
their fourth year. The offspring of 8. solar (female) and 8. levenensis 
(male) which I have are as yet too young to determine sterility, but 
this cross is much easier made and the ova more prolific than in the 
former. 

^< The Loch Leven trout still retains many characteristics of a sea- going 
salmonoid, such as the parr marks, the silvery smolt livery, the forked- 
tail grilse stage, with its small proportion of spawuers, diminutive eggs 
(40,000 to a gallon), and tender, delicate embryos; and its mature state, 
with a square tail, strongly developed hook on the under jaw of the 
males, large eggs (27,000 to a gallon), producing strong, well-formed, 
vigorous embryos. The practical dift'erenco between 8. levenensis and 
8.fario is that the former has a much larger number of caecal append- 
ages and a stronger stomach, enabling it to crush the Limnia pereger^ 
on which it largely feeds.'' 

At a meeting of the Linneau Society of London, in January, 1887, 
Dr. Francis Day read a paper on the Loch Ijeven trout, in which he 
said: *' These fish are known by their numerous ca^cal appendages, and 
up to their fourth or fifth year they are of a silvery gray, with black 
but no red spots. Subsequently they become of a golden purple, with 
numerous black and red spots. Undergrown ones take on the color of 
the brown trout [common English brook trout, 8almoforiot]. Eemove 
these fish to a new locality, and they assume the form and color of the 
indigenous trout. In 1883 a salmon parr and a Loch Leven trout were 
crossed, and the young have assumed the red adipose dorsal fin, and 
the white-edged margins to the dorsal and ventral, also the orange edges 
to both sides of the caudal — all colors which are found In the brook 
trout, but not in the salmon or Loch Leven trout. The maxilla in this 
form not extending to behind the eye, the absence of a knob on the 
lower jaw in old breeding males, and the difference in the fins from 
those of Salmo fario, were shown to have been erroneous statements.'^ 

Washington, D. C, May 5, 1887. 
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19«-4f •TBS MJWn WMBM AWMk THK VIAHKRISS. 

[Extncted £iom tlie offieUl eorrespoiidenoe and oompiled by the editor.] 

The eel in Westpoet Biyse. — ^Daring the past few years the peo< 
pie along Westport Biver have been fishing tor eels with great 8aooess> 
by means of trawls baited with live mamfbes or mnmmichogSy several 
hooks often being set on one trawl. These eels are evidently diffbreut 
from those that bed in the river for the winter. I think they must be 
the same kind that ran ont of the fresh and brackish ponds along shore 
when we have the first severe fh>sts in the fall. These eels strike up 
the river aboat as soon as the ioe is gone, the latter part of March or 
early in April, and are taken on the trawls, while river eels are still in 
the mad and are eanght with spears. Should the river be firozen above 
and then break up and come down with the tide, or should snow and 
slush chill the water, then the trawl eels move down stream and are 
caught only on the lower lines of hooks, while the bedded eels are still 
to be caught up the river in the mud. The trawl eels are in splendid 
condition, while Westport Biver bedded eels are noted for being most 
always poor and thin. The catch of herring this spring in Vineyard 
Sound, around Buzzard's Bay and Gape Ood, has been greater than for 
years, which I think is owing to our having had such heavy rains as to 
freshen the water at the mouths of rivers and brooks for a long way 
out to sea, thus attracting them. [Willard l^ye, jr., Kew Bedford, 
Mass., May 6, 1887.] 

MAOKEBEL, OODFISH, HEEBINa, ETO., OFF NORTHEASTERN MAS- 
SACHUSETTS. — Mr. James W. Elliott, keeper of the Plum Island life- 
saving station, near Newburyport, Mass., in a letter dated April 28, 
1887, gave the following note on the fisheries near that station : 

^< During 1886 mackerel were first caught near this station about July 
1, and the last were taken about October 15. There were no large 
shoals, as usual, seen near here during the season. Only a few were 
taken in seines within a radius of 8 miles of this station, but small lots 
were taken with hooks almost every day while the season lasted. 

^^ But few codfish were taken until November, when a large shoal came 
into the bay, and the fish were taken daily in large quantities up to the 
last of April, most vessels getting large flares. None were caught at 
any time within less than 3 miles of the beach. 

^< Herring were scarce here, and but few were taken, although our local 
fishermen made strong efibrts to capture them. It is reported that large 
qaantities were taken off Cape Ann (11 miles from this station) from 
Angost 1 to December 1. 

BulL U. S. P. O^ 87 3 
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^^ No blaefiflh or meuhaden, so far as I know, ha^e been seen hereabouts 
daring the past season, nor have other marine animals been noticed, 
with the exception of an occasional linback whale blowing off shore.'' 

Magkbbel on THE COAST OF Flobiba IN wiNTEB.— In a letter 
which I receivea from Gapt. Silas B. Latham, of Noank, Conn., dated 
April 2, 1887, he mentions the fact that he had seen mackerel daring 
the past winter while fishing for red snappers off the east coast of Flor- 
ida, and he stated that there were two species, one of which he thought 
was the common mackerel {Scomber scombrus) and the other the chub 
mackerel {Soomher colids). 

I was interested to learn farther details relative to the occarrence of 
mackerel in that region, and therefore wrote to Captain Latham. I 
have just received from him a letter dated April 10, in which he writes 
as follows : 

^' The mackerel I saw were thrown up by large snappers, and they 
had not been dead long, as they were in a perfect state. They were 
'spike' size. One was our common species, and the other was what is 
called a ' chub mackerel.' I have often seen them there, but have never 
seen any larger specimens than the size named. I have seen them off 
Saint John's Biver and off Mosquito Inlet, Florida. I have seen schools 
of small fish that I think were mackerel, but they might have been some 
other kind of fish." [Oapt. J. W. Collins, Washington, D. C, April 12, 
1887.] 

Baiyoe of THE BED SNAPPEB. — In a letter which I received from 
Capt. Silas B. Latham, of Noank, Conn., dated April 10, he says there 
is no doubt in his mind that fish of the red snapper species can be caught 
inside of the western edge of the Gulf Stream as far north as Cape Look- 
out, and possibly even farther north. He says : " The captain of a 
coaster told me he was becalmed once south of Lookout, in 35 fathoms, 
and he caught 35 red snappers, and would have taken lots more if the 
current had .not swept him off." [Capt. J. W. Collins, Washington, 
D. C, April 12, 1887.] 

Fatal injtjby inflicted by a starfish. — A fisherman at Port 
Discovery, named Charles Lambert, met with a singular accident which 
resulted in his death. A starfish got entangled on his hook, and while 
taking it off one of the sharp little spines or prickles pierced the skin 
of his left hand between the fingers. He paid no attention to it, but 
soon it fest-ered, his arm began to swell, blood-poisoning ensued, and the 
man died in the Marine Hospit^ here yesterday. It is the first time I 
have heard of such an instance. I know that the spines of the sea- 
urchin will produce sores if they are broken off in one's flesh, but for a 
flabby starfish to injure ai>erson in such a manner seems unaccountable. 
[James G. Swan, Port To\rnsend, Wash., April 10, 1887.] 

Assignments of boos of bbown tbout and SAiBLiNa, season 
OF 1887. — ^To the courtesies of Herr E. von Behr, president of the 
Deutscher Fischerei-Yereini and Herr Max von dem Borne, of Bemeu- 



X. _ 



BULLETIN OF THE UNITED STATES FISH COMMISSION. . 35 



ohen, Qermaoy, the U. S. Fish OommissioD is indebted for several con- 
aignments of eggs of the brown treat {Salmofario) and saibliug (8almo 
BtUveUnua). The number received, their condition as reported on ar- 
rivaly and the assignments made of the eggs are given below : 



Wnm Deateoher Fisoherei- 
Verein in exohaage. 


From Herr ICftx von dem 
Borne, Bemeaohen. 


Summary. 


Blown trout. 


SidbUng. 


Brown troat 


Saibling. 


Brown tront. 


Saibling. 


50,000 
tl3,000 


20,000 

ts,ooo 


aooo 

14,500 


20,000 
t8,000 


*3T,000 
:22,500 


•15,000 
:12. 000 


87.000 


15^000 


22,500 


12.000 


59,500 


27,000 



* VonB6hr. 



t 



; Von dem Borne. 



Which were distributed as follows : 



PcnaaylTMii* flah oommlasion 

Wytberillo, Va 

F.V. Clark, NorthTille. Hioh 

C<dd Siiring Harbor, N. Y 

EL & Hodge. Plymonth, K. H 

Central atation, Waahington, D. C 

Total 



Brown trout. 


Saibling. 


10,000 




10,000 




20,000 
9,500 
5,000 
5.000 


15,000 
9,000 
8,000 


59,500 


27,000 



Of the last shipment of 50,000 brown trout eggs forwarded by Von 
dem Borne 30,000 were dead on arrival, and the balance will probably 
prove a total loss. [M. McDonald, April 28, 1887.] 

Destructive stubgeon FismNa by Chinese in Oalifoeni'a.— 
Mr. B. H. Buckingham, president of the California fish commission, 
in a letter to Professor Baird from Sacramento, February 12, 1887, 
speaks of sending a sample of Chinese sturgeon-hooks which were 
taken from a line 2,000 feet long, having 8,000 hooks attached. These 
lines were fished by the Chinese in San Pablo Bay, some 20 miles north 
of San Francisco. This apparatus uses no bait, but is one of the most 
destmotive methods known to catch sturgeon, taking all sizes from 1 
poand np. 

Striped bass in New York Bay and the Hudson River.— Mr. 
PhiHp Neidlinger, writing from New York City on March 21, 1887, 
stated that about May 1, 1885, while walking along the North Eiver 
from 86th street to about 140th street, he noticed many small striped 
bass {Boeeui lineatus), from 3 to 5 inches long, which were being caught 
with book and line. In autumn he saw a very few taken, rauniug from 
^ to 2 pounds, while small quantities were taken and disposed of in the 
markets of the city. In the fall of 1886, h^ took several weighing from 
^ to 1^ pounds, and heard of them as being abundant in New York 
Bay and op the river as far as Tarr^'town. He remembers seeing a few 
years ago striped bass in market weighing 92 pounds, but now one of 
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36 to 50 pounds is considered a very large fish of this kind. Some time 
ago there was a law passed to protect this fish daring its spawning 
season, bat the law was soon repealed. 

JAOK salmon and BLAOK bass IN THE OHIO AT WHEELING. — ^Mr. 

Alex. Q. Eofl; in a letter from Wheeling, W.Ya., dated December 29, 1885| 
said : <' Daring September and October of 1885 there was a mach larger 
run of jack salmon (SUzostedium vitreum) and green salmon* {Stizaste- 
dium saimoneum) here than I ever before knew. Probably as many as 
3,500 or 4,000 were taken by hook and line in the immediate vicinity of 
Wheeling. There seemed to be no particular place for them to gather, 
as in former years, bat wherever a bait was thrown a fish was almost 
sore to be there. They did not exceed 10 inches in length. The jack 
salmon were the most numerous, in proportion of about 8 to 3. I have 
known of large numbers of these fish being caught in seines at the 
mouth of the Wheeling Greek daring the spring season, but never before 
in the fall. Very few of the black bass of our river have been taken 
this season. I have seen only three that would weigh from 2^ to 3 
pounds, the greater number being from 6 to 10 ounces in weighf 

Shad plentiful in Oalifobnia.— Shad are now so plentiful that 
they bring only 5 cents per pound in the season, and are found in our 
bay all the year round. The run this year will be very large, and al- 
ready the markets are full of them, and fine shad firom 4 to 6 pounds 
are selling from 40 to 50 cents each. [Charles Kaeding, San Francisco, 
Oal., March 2, 1887.] 

Shad from Gedab Keys.— In April, 1885, Mr. W. S. Bunting, of 
Cedar Keys, Fla., sent for identification a fish 15 inches long, which 
proved to be Olupea sapidissima. Several similar specimens have been 
obtained from Cedar Keys in previous ^^ears. 

Shad in 1885.-*The present season (1885) has been a wonderfully 
productive one in North Carolina, and it is a number of years since 
shad have been so cheap at this season of the year as they are at the 
present time. To-day large roe shad have sold at 25 c^nts each by 
the hundred, and buck shad at 15 cents each ; and from telegrams re- 
ceived to-day there will be a large arrival to-morrow, so that these low 
prices will remain and possibly even go lower. 

The first North Biver shad was brought to me on Saturday, April 4, 
and to-day (April 7) a few more have come in. From points farther 
south, earlier in the season, I have noticed that there has been an in. 
creased quantity Sent to this market fh>m Florida and Georgia. [E. O. 
Blackford, Fulton Market, New York.] 

*Mr. H. B. Miller, writing from Wheeling, W. Va., March 25, 1887, Bays: The fish 
whioh Mr. Eoff calls *' green salmon" is the white salmon or bine pike (8. milfiummm). 
This and the gray pike or sange( (5. oamuleiiae) are called locally '< green" or <' white 
salmon " and "Jack fish." They haye been getting scarce nntil year before last, when 
they were found in largely increased nnmbers, owing, I think, to the Ohio State com- 
mission stocking tributaries of the Ohio River with young of these varietiea from their 
lake hatcheries. 
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Shad m the Gulf wateb^— Dr. Wardell, of Bainbridge, 6a., in- 
fiunns me that an occasional shad was caught last aatamn with bait 
in the Flint River, a branch of the Appalaohicola. A few days since I 
was crossing the Ocklockonnee, in Florida, by means of a ferry, and was 
infixrmed by the ferrymen that a new flsh had made its appearance in 
the liver swimming in shoals, which they described in snch a manner 
as to leave no doabt on my mind that these fish were shad. These men 
also said that others who had seen them said that they were that fish. 
[Bdward Jack, Tallahassee, Fla., March 7, 1887.] 

A few days since a friend of mine caught several small shad at this 
plaoe at the month of Appalaohicola Biver. We never have heard of 
any saoh fish being caught here before. [John G. Bnge, Appalaohicola, 
Fla., May 5, 1887.] 

Propagating lake hebbing ob oisoos. — ^Mr. F. M. Baker, writing 
from Rome City, Ind., on February 7, 1887, said : '^ We have in some 
of our lakes in Kosciusko and Noble Counties a small whitefish, figured 
and described by Prof. D. S. Jordan in the Geological Survey of Indiana 
for 1S14 under the name of Argyrosomus sisoo Jordan,* which I think 
might be successfully and profitably bred and planted in all the lakes 
of Northern Indiana, and would probably be desirable for the lakes of 
tbe New England States and New York. They inhabit the deep waters 
of the lakes, living upon small crustaceans found there ; they are not 
predaoeous in their habits, but in the early stages of their growth fur- 
nish fbod for predaceous fishei^, and when mature they are an excellent 
Ibod-flsh, weighing from three-quarters to 1^ pounds. Their spawning 
season is during the latter part of November and first of December, at 
which pmod they throng the inlets of the lakes they inhabit, and are 
taken in vast numbers by nets 'and spears. With proper appliances 
for hatching, great quantities of eggs might be obtained from the capt- 
ured fish when they come out of the deep waters to spawn." 

SALJfON FOBMEBLT IN THE GoNKEOTIOUT.— The following is CX- 

traetad from Mr. Jabez H. Hayden's Centennial Sketch of Windsor 
Locka: 

^ There is a very common impression at the present day that shad were 
BKNre esteemed as an article of diet than salmon, because of the tradi- 
tion that a man could not buy shad without taking salmon with them. 
I OQoe asked the late Samuel Denslow what that tradition grew out of. 
He said that fish were marketed at the fish-place, and that people came 
with their teams to get a supply of shad to salt, and they were required 
to take the salmon caught with them, the price of 1 pound being the same 
as the price of one shad. [< 1781. For 50 shad at 2d. : Sa. 4d.'— Old account- 
book.] Salmon were so high-priced then that many felt they were a 
boniry they could hardly afford. As an illustration of the high value 

*ThU seems to be the lake herring or oisco {Caregonnt ariedi) mentioned in Jordan 
4k Oilbert^s Synopsis of North American Fishes, page 301, and the qnarto History of 
Aq;— tic Animals, p. 541. 
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put npoYi Hal men he gave the details of the eaptare of the last salmon 
he erer knew taken in the Connecticut River ; this was abont 1805 ; 
Mr. Denslow had taken the place of a tardy fisherman and was to have 
had his share. The salmon weighed 23 poands. It was sent by a 
party going to Northampton to selL It was court week, and there 
were distinguished men present from Boston, for whom an entertain- 
ment was being prepared, and the salmon was sold for $1 per jwund."* 

Mr. Apollos Fenn agrees with Mr. Hayden about the salting of shad, 
but inclines to think the salmon were abundant. ^^My father told me 
when I was a boy that he and grandfather used to come yearly to the 
Connecticut Hiver for a supply of shad to salt down, which was then 
the custom of most farmers up in Litchfield County, and that the fisher* 
men caught so many salmon when hauling for shad that they required 
every one who bought shad to take a certain number of salmon, or no 
sale of shad, thus showing that salmon were very plentiful at that time 
in the Connecticut River. This was from about 1775 to 1810.'' 

California teout. — In May, 1885, Seth Green received a California 
trout from Crooked Lake which weighed 4^ pounds, he having planted 
30,000 young in that lake four years previously. This was only one of 
several that had been caught. 

Rocky Mountain trout and brook trout in Colorado.— I have 
lived in Colorado ten years and have noticed the common trout of that 
country {Salmo virginalis, I believe) almost disappear from all streams 
in or near tbo settlements. I believe that the eastern brook trout {SaU 
velinuB fontinalis) would do better, and I have expended over $5,000 in 
its introduction. The weak points in the Rocky Mountain trout are 
these : 

(1) It spawns between May and August, and is therefore out of sea- 
son in the summertime, when visitors come to the mountains expecting 
sport and pleasure. 

(2) The eggs are deposited during the most dangerous time of year 
for their safety, and freshets from the sudden melting of snow rip up the 
spawning beds and destroy the eggs in vast numbers. 

(3) The fish is so easily caught, it is so unwary and confiding, that 
the fish in a moderate-sized stream can be taken out in one season with 
a hook and line and a grasshopper. Without the modern hereditary 
instincts of self-preservation, apparently, it cannot hold its own against 
the fisherman. 

(4) It is a poor table-fish at best. 

In contrast to these, the brook trout has the following strong points: 
(1) It spawns between November and February, and is io season in 
summer, when most desired. 



* Fifteen years after the last salmon was canght there were eight fish-plaees on the 
west side of the river, whore only shad were taken, between Hayden Station and the 
railroad bridge at Windsor liooks. 
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(2) The eggs are deposited at the time of year when freshets are ud. 
knowDy when the spawning beds are protected by surface ice, and the 
eggs are placed oat of danger. 

(3) The fmUindUs is very wary, and has learned for generations to 
look oot for pins and fish-hooks, so that it generally requires some skill 
to catch this species. 

(4) It is a much better table-fish than the Rocky Mountain trout. 
My fishponds are at Manitou Park, 25 miles northwest of Manitou, 

op the Ute Pass, where I have a large hatching house by a very fine 
spring, several ponds, an artificial lake of 30 acres, and 12 miles of trout 
stream, formerly famous for the western trout, but quite denuded of 
them when I commenced to preserve. 

Two years in snccession, 1874 and 1875, 1 got 100,000 eggs of the/ontina- 
tti from Seth Green, and hatched them without difficulty. After that we 
had our own fish to spawn, and have spawned them each winter. The 
streams running through the park are now well stocked with fontirialian 
and also the lake, which is situated at the lower end of the stream J 
preserve. They live at peace with the western fish, and don't fight with 
them even when confined in small ponds. They are quite healthy. In 
watching both kinds together you always find the fontinalia below and 
the virginalis above, each kind keeping together and not mixing up. 
[William A. Bell, Colorado Springs, Colo.] 

Rainbow trout in Virginia.— W. C. Pendleton, clerk of the 
supreme court of Virginia, at Marion, Va., wrote to Col. M. McDonald, 
under date of April 12, 1887, as follows: ^'This morning a rainbow 
troot was caught in Staley's Creek, in the corporate limits of Marion, 
that measured 22 inches in length and weighed 4 pounds." This stream 
was first stocked with the fry *of the rainbow trout in 1883. A num- 
ber of others of this si>ecies have been taken in the same stream and 
heretofore reported. 

Sainbow trout in England. — The Journal of the I^ational Fish 
Gnltare Association of England (January 15, 1887) contains an article 
on rainbow trout by W. Oldham Chambers, from which are taken the 
fbUowing extracts : 

^ We have a fair number of these fish, weighing about three-quarters of 
apoimd each, at the establishment of the I^ational Fish Culture Associa- 
tioa, which are nearly two years old, and were obtained from ova for- 
warded by the American Government. They were incubated at South 
Kensington, and the fry were transferred to their present location ^ but, 
owing to the lateness of the season at which the ova were received, some 
difficulty was occasioned in rearing them. On being well established in 
suitable ponds they grew rapidly, insomuch that at the end of eighteen 
months they far outstripped in size the Salvelinus fontinalis, which, be- 
sides beinga fast-growing fish, emerges from the ova three months earlier 
than the Salmo irideua. After the two years' experience I have had of the 
latteTi I unhesitatingly pronounce them to be superior to our own spe- 
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des in hardiness and rapidity of growth. The attempts made to accli- 
matize them to English waters, so far as restricted areas arei concerned, 
have proved successful ; and they seemed to become thoroughly natural- 
ized therein immediately on their introduction, proving thereby that the 
condition of the water, climate, and food are well adapted to their wants. 
* * * At Delaford Park the fish furnish signs of yielding their 
ova towards the middle of January. If so, the date of spawning would 
be about the sftme time as other species of trout ; and thus the fear of 
extinction through cannibalism, experienced in the United States, need 
not be entertained, as the fry would be able to protect themselves in the 
same way as their baby cousins. 

*^ It is not surprising to find that the rainbow trout should show signs 
of generating so much earlier in this country than abroad, especially 
at Delaford, where the water is doubtless softer than that in GaUfomia. 
Late spawners are generally those that inhabit waters of a low tempera- 
ture, but if such fish are transferred to warmer climes they alter their 
nature accordingly. This is precisely the case with the rainbow trout, 
which have evidently altered their habits and adapted themselves to the 
altered conditions under which they are now placed. 

<* The facts already adduced regarding this fish can only be applied 
to them under a semi-artificial state, as hitherto they have to a great 
extent been confined in inclosed quarters. A few were turned into the 
river Colne, and were caught by me in the same locality a year after- 
wards. This experiment, I hope, will be extended shortly, if they can 
be raised in sufficiently large numbers to allow of its being done, which 
I have no doubt about, as the IT. S. Fish Commission, through Professor 
Baird, is willing to forward further consignments of ova. These, in 
addition to the stock reproduced by the fish in the possession of the As- 
sociation, will enable us to plant quite a quantity in public waters. 

<^It is asserted that the rainbow trout is migratory in its habits. As 
far as I can see at present the reverse is the case. I believe it is not 
identical in this respect with the 8alvelinu8 fantinaliSj whose wander- 
ing propensities have earned it the rebuke of all men ; neither are its 
requirements the same, the location of the one being uncongenial to the 
other. Migratory or non-migratory, the rainbow trout would make its 
mark in inclosed waters or for ornamental purposes. Eegarded from a 
sporting point of view, it would prove an acquisition, as I have on many 
occasions observed it rising to a fiy. I believe it is not considered a 
game fish in its native waters, and here again it appears to have altered 
its nature. There is no doubt about it, that the gameness of fish is gov- 
erned by the condition of the water which they inhabit; therefore, 
from an angler's point of view, the interchang'e of species with foreign 
countries is a great boon, as proved by the case just cited. • • • 
Moreover, the rainbow trout is more delicate in its appetite than other 
varieties of SalmonidcB^ and therefore is not prone to the same tempta- 
tions to cannibalistic attacks upon its congeners." 
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Food of the Salmonid^ at sea. — ^An article with this heading 
was published by Mr. W. Anderson Smith, in No. 1, Vol. I (Janaary 15, 
1887) of the Joomal of the National Fish Cultare Association of En- 
gland, from which the following abstract is made: 

Most fishermen and naturalists know that salmon, while coming up 
the rivers of Great Britain for the purpose of spawning, do not as a rule 
seem to take food, while it is well known that the spawned fish are very 
Toradous and do great injury among the young salmonoids which are 
struggling for existence. It would seem, therefore, that for such large 
and strong Ash to recover after their return to the sea from their period 
of fasting and exertion they must reach feeding grounds of exceptional 
richness and extent The SalmonidcB cannot, as a class, be called insec- 
tivorous fish, like the herring or mackerel, and their onslaughts on the 
floating life of the sea of an invertebrate class are only makeshifts, in the 
absence of the more important food to which they must in reality mainly 
look. Now, careful observation and the gathering of facts indicate 
clearly that herring and their young are the food of salmon at sea. 
One of the most experienced fish-curers of Lewis (the largest island of 
the Hebrides) declares that in his experience salmon at sea feed upon 
young herring. Maclaine, of Lochbny (Isle of Mull), says that once off 
Colonsay (one of the Hebrides) he came upon large fish leaping out of 
the water in their eagerness to seize their prey, and that these were 
found to be salmon chasing herring. On the west of Mull, salmon 
taken in the fresh water direct from the sea Were found to be full to the 
mouth with young herring. Mr. John Anderson, of Denham Green 
(Edinburgh), after sixty years' experience in an extensive fish trade, 
says that the principal food of salmon is the herring and its fry, and 
that firequently several herring and a score of fry are found in a sal- 
mon's stomach along with crustaceans. These and many other obser- 
vations go to corroborate the suggestion that herring are the great 
ocean food-supply of the salmon, and lead the SalmanidcB to follow them 
to their haunts. It is certain, however, that a voracious fish will not 
confine itself to any single species of food; so it seems that salmon 
feed on sea-mice {Aphrodite) and various kinds of crustaceans 

Bea-tront are somewhat different in character from the salmon. They 
feed voraciously, not only when coming in shore, but even in fresh 
water. These fish also are frequently taken with their stomachs full of 
young herring, while they are fond of sand-eels. It is also known that 
they eat cephalopods freel}^ as well as crustaceans and annelids. 

Use of boraoio agio in the English fish trade. — ^The use of 
boradc acid seems to be bringing about a foreign competition in the 
fish trade that will maKe itself felt in the English markets. By its use 
Norwegian herring can be sold with profit in the English market as Yar- 
mouth or Scotch fish. Indeed, the tables of fish lauded that the Board of 
Trade publish are made up to some extent by foreign fish. The present 
of Norwegian consignments has been so to reduce the price of 
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Scotch herring that the price they sell for in Loudon will barely realize 
the carriage. A cran* of herring costs in railway carriage about 15 
shillings ($3.65) to get from most of oar fishing stations to London ; ImI- 
ding porterage and other charges^ the cost to get a cran to Billingsgate 
is 18 shillings or even 20 shillings ($4.38 to $4.86). But 20 shillings per 
cran is a common price to sell herring at Billingsgate. How, then, are 
the carer and fisherman to live at these prices f Either railway rates 
mast come down or the Norwegian will drive the English herring out 
of the market. This does not apply to herring alone, since cod, salmon, 
and other fish can be sent as well as herring. Norway is not the only 
place the English fishermen have to dread, as boracic acid will equally 
enable fish to be brought from America. [From the Journal of the 
National Fish Culture Association, London, England, January 15, 1887.] 
Annual expenses op the Lower Columbia salmon oanneb- 
lES. — The importance of the salmon industry to Astoria, Clatsop 
County, and the Lower Columbia River region generally, is tersely 
illustrated by the following figures, which are a close estimate of the 
amount of money expended for the season of 1886 : 

Ca8i of fnateriaU. 

Tin plate, 74,000 boxws, at $5.25 |388,500 

Salmon twine 205,200 

Cotton twine 25,000 

Lines 26,600 

Leads for lines 7,500 

Floats 4,000 

Boats, wear and tear, paint, repair, &c 38,000 

Tan-bark for nets 1,900 

Pig-tin for making solder 50,122 

Lead for making solder 10, 450 

Salt, Liverpool and coarse 2, 000 

Lacquer 8,550 

Turpentine 6,460 

Cord-wood 19,760 

Hard coal 1,862 

Charcoal 15,200 

Acid and zinc 4, 000 

Oils of various kinds 4,000 

Improvements and necessary repairs 38,000 

Copper and making up 2,000 

Insurance ..\ 32,376 

Hauling 12,540 

Freight 5,000 

Labels 32,400 

Boxes 67,500 

Taxes 11,400 

Total cost of materials $1,020,320 

*A Scotch measure containing a little over a barrel, holding an average of aboat 
750 herring. 
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Coat of labor. 

Knitting nete, 228,000 fathoms $128,250 

Catching salmon with cannery nets . 400, 000 

Catching salmon with private nets 300, 000 

Salvage and hire of detectives 5, 700 

White labor outside of fishing 93,956 

Other labor oat«ide of fishing 142,000 

Total cost of labor " $1,069,906 

Duty paid to the Government, 

On 74,000 boxes tin plate, 7/J92,000 poonds, at li cents 99, 900 

On salmon twine 20,520 

Total paid for duty 120,420 

Total of estimated payments 2,210,646 

luclading every detail of the work, it is a safe estimate to say that 
the Lower Columbia salmou canneries expend annually (2,500,000, the 
greatest part of which goes into circulation in the immediate vicinity. 
[From the Daily Astorian, Astoria, Oreg., January 13, 1887.] 

New fish-mabket and salmon fishing in Scotland. — Mr. John 
Anderson, writing from Denham Green, Edinburgh, on March 4, 1887, 
described a new fish-market. There were exhibited 150 salmon, aver- 
aging from 11 to 45 pounds each, with every kind of fine fish caught in 
Scotland or England. There was a salmou hatchery attached showing 
the salmon leaving the eggs. Also tanks with salmon two, three, and 
four years old, and with all kinds of trout of the same ages. The sal- 
mon fisheries extend over the Tay, Forth, Dee, and Tweed, besides 
numbers all along the coast. The rents are nearly $50,000; and already 
there are nearly 220 salmon fishermen on daily pay at rates ranging 
from $4.38 to $9.75 per week. 

Very few small salmon have been seen this season as yet; but there 
has been a great crop of herling — supposed to be the young of the sea- 
tiont — weighing from C to 12 ounces each, but pale. The floods have 
cleared our rivers of kelts and dead fish, so we may expect a good fishery 
in the autumn. The past winter here was mild, and our salmon fisheries 
all over have opened successfully. 

G ABP SOLD IN New York markets. — Mr. John H. Brakeley, writing 
from Bordentown, N. J., on January 15, 1887, said: 

^^I have sold several hundred pounds of carp during the past autumn 
in the New York market, the commission merchant getting 15 cents a 
pound for them. I am satisfied that it will pay to feed carp, and shall 
do considerable of it next season." 

Successful shipment of carp to Mexico.— Mr. Milton P. Peirce, 
writing from Philadelphia, Pa., on March 2, 1887, said: 

**On February 12 I shipped 100 young carp— of the parti-scale vari- 
ety, nearly scaleless — ^to the Grovernment of Mexico. Yesterday a let- 



44 BULLETn OF THE UMITED STATES FISH COMMISSiOK. 

ter received from the Mexican Becretary of the interior department 
annotmoed that the tank of carp had arrived in the city of Mexico with 
a loea of only 5, the remaining 95 being in excellent condition. The 
flah were sent in one of my improved transportation tanks [simply the 
ordinary wash-boiler, or stove-boiler, with a piece of tin around the in- 
side near the top, and with holes punched in the lid near eaeh end], 
aad traversed a distance of 3,700 miles." 

Shakes at the cabp pom>s.— May 3 and 4, 1887, Dr. Hessel killed 
with a rifle 250 snakes, which were believed to have come from the 
Potomac flats. So large numbers have never before appeared at one 
time. 

Oasp ahd tench feom Potomac Biyeb. — Under date of March Id, 
18S7, Mr. J. £. Brown reported that on the same day Mr. J. F. Lucket 
had sent to Central Station the following specimens in good condition, 
which had been taken in the Potomac : One scale carp, weighing 4 
pounds ; mirror carp, over 7 pounds ; leather carp, 7 pounds ; and some 
tench, weighing over 1 pound apiece. 

Fish-culture in Italy.— Dr. D. Vinciguerra, late of the Museum 
of Natural History, at Oenoa, has been appointed director of the aqua- 
rium at Rome. The aquarium contains a section for fish-culture, and 
is the center of this industry for Central Italy. The Salmo solar var. 
ubago is considered by him suitable for the dear, cold, and deep waters 
of the Latian lakes. He asks to have eggs of this species forwarded 
to him from the United States. [April 1, 1887.] 

Delawahe pish commission. — Under date of May 3, 1887, Mr. Bl- 
wood B. Nomy said that he had recently been appointed fish commis- 
sioner of Delaware, and that Dr. £. G. Shortlidge, of Wilmington, had 
been appointed assistant and superintendent of hatcheries. He pro- 
posed that the Fish Commission steamer Fish Hawk be sent to Port Penn 
this season to hatch sturgeon, which are taken there in abundance in 
seven nets. From June 5 to July 1 is the best season. Sturgeon have 
recently been hatched in Germany. 

White-bait. — This is a collective phrase including, for th^ most 
part, the young of the Olupea harengus or sea herring. It embraces the 
young of many other kinds, in one instance 14 species having been 
identified. The breeding grounds of sea herring in the United States 
extend from the Bay of Fundy to Block Island. 

Vessels fob the Iceland halibut fishery.— On March 25, 
1887, the schooners Arthur D. Story and Annie M. Jordan sailed.for 
Iceland. One more — the schooner Concord — is to start soon. [From 
Boston Fish Bureau, Boston, Mass., March 29, 1887.] 

Wholesomeness of bobacic acid.— There are two sides to all 
questions. The British Medical Journal writes thus as to herring cured 
with boracic acid : Large quantities of herring, preserved with salt and 
boraoic acid, being at present imported from Korway and sold in the 
London and Newcastle markets, and attempts having been made to pre- 
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vent their sale, the National Sea Fisheries Protection Association dis- 
cussed the question at a recent conference at Fishmongers' Hall, but no 
decision as to such fish was arrived at. It may, therefore, be worth 
while to point out that boraeic acid, being the essential ingredient of 
our many food preservatives — be it in the form of the acid, of borogly- 
oeride, or of borax — ^has been used for years, especially to preserve milk 
in hot weather, and no evidence has ever been brought forward even to 
suggest injurious effects upon the health; it may, therefore, be taken to 
.be perfectly harmless. The Norwegian herring, preserved with salt 
and boraeic acid, are of exceptionally fine quality, are perfectly Aresh 
when brought into the market, and are, of course, subject to the usual 
process of inspection by the market inspectors, whose power of rejection 
is almost absolute. If, nevertheless, an outcry is heard against this 
sale, it is difficult to resist the belief that it is dictated by the jealousy 
which is notoriously rife in Billingsgate circles. 

The introduction of cheap food from new sources, welcomed, as it 
always is by the public, is invariably opposed by the members of the 
trade, who, after all, reap the advantage in the long run. One has 
but to recall for a moment the sneers of meat venders at American 
and Australian meat to value the agitation against Norway herring 
at its proper worth. Hitherto, happily, we have been spared the 
bitter discussions which have on the Continent led to legislation 
against certain food preservatives, such as salicylic acid, which we in 
England admit without hesitation. The question is mainly one of na- 
tional economy : Shall good food be wasted for want of a preservative, 
even if certain objections may be urged against its use, or shall we 
put up with these objections and aim at cheapening food for the masses, 
provided always that nothing which could injuriously affect their health 
is allowed to be present f A sufficient guarantee is afforded by the 
vigilance of medical officers, public analysts, and market inspectors 
against the abuse of antiseptics and food preservatives. 

On the other hand, a fish-trader writes to the Fish Trades Gazette: 
Hundreds of barrels of herring firom Norway out of one cargo were con- 
demned, and also that there were about 1,500 barrels unsold lying in 
London at that time. France will not admit the Swedish and Nor- 
wegian herring, nor any other fish cured by the process named. Many 
shopkeepers soon find out to their cost that once their customers have 
tasted herring cured with acid they don't ask for them a second time. 
[From the Journal of the National Fish Culture Association, London, 
England, April, 1887.] 

Obeoon FISH COMMISSION LAW. — An act to provide for the propaga- 
tion and preservation of salmon and food-fishes in the public waters of 
the State of Oregon, including so much of the streams which form 
common boundaries between said State and adjacent Territories, and 
appropriating money therefor. Also for the appointment of a Ash com- 
mission. 
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Be it enacted by thfi legislative assembly of the State of Oregon^ That there 
shall be chosen biennially by the legislative assembly of the State of 
Oregon three competent persons who shall be denominated the fish com- 
mission^ whose term of office shall continue two years and until their 
successors be chosen and qualified. 

Seo. 2. Before entering upon his duties each member of said commis- 
sion shall file with the secretary of state a bond with ten or more suffi- 
cient sureties and in the sum of five thousand dollars, conditional that 
he will discharge his duties under this act faithfully. 

Seo. 3. Said commissioners shall chose one of their number as chair- 
man, and he shall be known as president of the fish commission. 

-Sec. 4. It shall be the duty of the president to give his entire time 
and attention to the fishing interests of the State of Oregon, and, by and 
with the advice and direction of the fish commissioners, see that all laws 
for the propagation, protection, and preservation of food-fiishes in the 
public waters of the State of Oregon, whether entirely or partially within 
the State boundaries, are enforced ; to select and purchase suitable 
land, build, operate, and manage thereon a fish hatchery, on the Colum- 
bia Eiver or on its tributaries, for the purpose of supplying said waters 
with young fish ; to employ necessary and competent men to successfully 
carry on the said hatchery on the Columbia Eiver or on its tributaries; 
and to examine into and report upon the results of the salmon hatchery 
on Bogue Biver. 

Sec. 5. That said fish commission shall annually, on December 1, 
report to the governor of this State a full account of its actions under 
this act ; also of the operations and results of the laws pertaining to 
the fish industry, the methods of taking fish, the number of young fish 
hatched and where distributed, amount of expenses incurred, and make 
suggestions as to the needs of further legislation, if any, and full statis- 
tics of the fishing business. 

Seo. 6. The president of the fish commission shall receive an annual 
salary of two thousand dollars ; the other members of the commission 
shall receive five dollars each per day for time actually employed, not 
exceeding fifty days each per annum. 

Seo. 7. That there be and is hereby appropriated out of the general 
fund of the State the sum of ten thousand dollars for the maintenance 
of the commission herein created and the erection and support of said 
hatchery on the Columbia Biver or tributaries for the period of two years ; 
also there is hereby appropriated out of the funds of the State two 
thousand dollars for the purpose of enlargement and support of the 
present hatchery on the Bogue Biver during the year 1887. 

Seo. 8. That all expenses incurred under the provisions of this bill 
shall be audited by the secretary of state, upon bills being presented 
properly certified by the president as approved by the commission, and 
the said secretary shall from time to time draw warrants upon the State 
treasurer for the amount. 
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Sbo. 9. The fish industry urging immediate action in these respects, 
this act shall take effect from and after its approval by the governor. 

Passed by the senate February 16, 1887; J. G. Carson, president of 
the senate. Passed by the house February 18, 1887 ; J. T. Gregg, 
speaker of the house. 

* The names of the commissioners appointed under the above law are 
F. G. Beed, of Astoria; B. G. Gampbell, of Kainier; and E. H. Thomp- 
son, of Rogue River. 

An appropriation of $10,000 was made for a saimon-hat^bing station 
on the Golumbia or tributaries, and one of |i2,000 for the one on Rogue 
Biver. 

There was also appointed by joint resolution a committee of two on 
the part of the senate and three on the part of the bouse, to examine 
the different modes of taking fish in the waters of the Golumbia River, 
and report by bill or otherwise to the next legislature any law or re- 
strictions that in their opinion may be necessary for the protection of 
salmon and other food-fishes in the waters of said river. 

The committee decided to make a tour of the Golumbia River during 
the month of June, 1887, when all the difierent modes of taking fish are 
in operation, in order to determine which, if any, need restriction. 

An ACT TO GRANT CERTAIN SEAL BOCKS TO THE CITY AND COUNTY 

OP San Francisco, State op Galipornia, in trust for the people 
OP the United States.* — Be it enacted by the Senate and House of 
Bepresentatives of the United States of America in Congress assembled^ 
That all the right and title of the United States in and to the rocky 
islets known as the Seal Rocks, and all rights to seals resorting there, 
situated off Point Lobos, in the city and county of San Francisco, State 
of California, are hereby granted, subject to the provisions named, in 
trust to said city and county, upon the following conditions and for the 
following uses, to wit : Said city and county shall hold said Seal Rocks 
inalienable for all time, in trust for the people of the United States, and 
shall commit to the commissioners of Golden Gate Park the custody and 
care of said Seal Rocks, and shall keep said rocks free from encroachment 
by man, and shall preserve from molestation the seals and other animals 
now accustomed to resort there, to the end that said Seal Rocks will 
continue to be a public preserve and resort for seals: Provided, That 
the United States may at all times control and limit or diminish the 
number of the ^eals resorting to said rocks so as to protect the fisheries 
and fishing industries : And provided further j That whenever any of 
said rocks, or the space occupied by said rocks, shall be required by 
the United States for the erection or maintenance of any public work, 
or for any other purpose, then as to the rocks or space so required 
the provisions of this act shall terminate, and the United States shall 
be reinvested with the full title, control, and possession thereof. Said 



* This met (S. 2428) passed the Senate J one 17, 1886, and passed the House of Rep- 
reMQtatrrea February 8, 1887. It was approved by the President February 23, 1887, 
thus became a law. 
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dty and coanty shall signify its acceptance of this trusty and thereapon 
the Oommissioner of the General Land Office shall file in his office a 
plat shoeing the locas of said Seal Bocks, and said plat shall be the 
evidence of the extent and position of the premises hereby granted. 

Seo. 2. That all acts in conflict with the provisions of this act are 
hereby declared inapplicable to the premises hereby granted. 

Live gabs. — In reply to the inqniry of Messrs. Bronghton & Freitas, 
of Portagal, Mr. A. Howard Clark, who had charge of snch matters at 
the London Exhibition, states, under date of May 27, 1887, that the 
tow-cars employed by the fishermen in transporting the catch fh)m the 
fishing gronnds to port are usually in the shape of flat- bottomed, decked 
boats, sharp at both ends, with a hinged opening on top for inserting 
the fish. The sides are pierced with anger holes, to give free circulation 
of water. A common size of tow-car is 5 feet long on top, 3 feet long 
on bottom, 2 feet wide on top amidships, about 1^ feet wide on bottom, 
and about 14 inches deep amidships, with considerable sheer fore and 
aft. The marketmen's cars, moored at the fish wharves, are gonerally 
of rectangular shape, about 12 feet long, 8 feet wide, and 3 feet deep. 
They are made of 1-inch plank, 6 inches in width, which is nailed to a 
rectangular frame of joist. Spaces of 1^ to 2 inches are left between 
the planks. They are either with or without compartments, and are 
opened on top by hinged doors. At some ports these cars are made 
25 feet long, 16 feet wide, and 5 feet deep, and divided into 6 compart- 
ments. Empty casks are sometimes used to buoy them. In the lobster 
fishery, fishermen often use leaky boats, provided with decks, in which 
to keep their lobsters alive. 

Oabp, shad, and striped bass in California.— Mr. Oharles 
Kaeding, writing from San Francisco on May 18, 1887, stated that carp 
are being taken in great abundance, some weighing 15 pounds. The 
shad are also becoming very plentiful; while striped bass have been 
caught this year weighing as much as 25 pounds, and appear to be 
doing well on this coast. 

Shad in the Ohio Biver. — Mr. W. M. Birely, writing from Vance- 
burgh, Ky., on May 16, 1887, stated that in the spring of 1885 he bought 
from a net-fisherman on the Ohio Biver two genuine Potomac shad, 
one weighing 3 pounds and the other 4 pounds. He added that in the 
Ohio they have what is known as '^ hickory shad," a fish specifically 
different from the shad above mentioned. 

Whitefish in irrigating ditches. — The irrigating ditches for 
the past two days have been filled with lake whitefish, and the small 
boy has had a good deal of sport ladling them out in tin buckets. Fish 
Oommissioner Otto Gramm and Dr. H. J. Maynard planted altogether 
150.000 whitefish in Sloan's Lake. Water is being drawn from there 
through pipes for irrigating purposes, and as no netting prevents their 
escape, the fish passed through into the ditches in great numbers. 
The Ash planted last January are already 3 inches long. [From the 
Cheyenne (Wyo.) Sun, May 25, 1886.] 
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13.— FISH-CriiTVBB ON THB PACIFIC COAST. 

By HORACE D. DUNN. 

[From a letter to Prof. S. F. Baird.] 

The 8almo iridenSj or red-banded treat of the McGload River of Cali- 
fornia, having been introduced into Atlantic waters, it may interest 
yea to learn how this variety of fish has thrived when introduced into 
the coast range streams of this State which empty directly into the 
Pacific Ocean. 

On the 12th day of April, 1887, John L. Durkee, while fishing in a 
small stream which empties into the Pacific Ocean in Marin County^ 
abont 7 miles fh)m Sancelito, canght a red-banded trout {Salino irideus) 
that weighed about 14 pounds. The fish was a female, and had come 
into the stream to spawn, it being in a gravid condition, so that about 
a quart of eggs (estimated) flowed from it while being taken from the 
water. When taken to Saucelito, abont five hours later, the fish weighed 
just 12:1 pounds. 

This tront was undoubtedly one of a lot planted by the late Mr. S. R. 
Throckmorton, then fish commissioner of this State, in the stream where 
it was caught on property belonging then to that gentleman. The mark- 
ing was a brilliant cochineal color on the gill-cover, say 2^ inches in diam- 
eter, and a well-defined stripe or band of the same color 2 inches wide 
extending from the gill-opening down the median line to and including 
the tail. So far as I know, the largest specimen of this variety of trout 
taken in the native stream (McCloud Biver) has weighed 6 pounds, the 
fish never migrating from that place to the ocean, a distance of some- 
where abont 400 miles. This species of trout, under the direction of the 
late oommissionerSy Messrs. Bedding and Throckmorton, were placed 
in many of the streams of Sonoma, Marin, San Mateo, and Santa Cruz 
Goonties which empty directly int(» the Pacific. From these short 
streams, ranging from 30 to 160 miles long, the fish have ample oppor- 
tunities to migrate to the ocean, and do so, having been taken in brack- 
ish water at the mouths of the streams on various occasions. They seem 
not only to thrive faster (from abundance of food, no doubt), but take on 
an outer coating of color (like marking of lead), which they afterwards 
lose after being in fresh water some time. I think these fish would do 
well in the short streams along the Atlantic shore between Virginia and 



Some years since the then fish commissioners, B. B. Bedding and S. 
B. Throckmorton, introduced two lots of young striped bass or rock- 
BulL TJ, S, F. 0., 87 4 
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fish into San Francisco Bay. The first lot were small fish, say 2 to 
3 inches long, and were placed in Snisnn Bay, near Martinez, by Mr. 
Bedding in person. These fish thrived and passed the nets of the 
Chinese and got to sea and retarned, one being taken two years later 
weighing 4 pounds. Another lot was brought from the Atlantic coast 
in Augast of the year that Mr. Bedding died, and were put into the 
bay at Arsenal Point, about 3 miles distant from the preceding one. 
The fish have apparently done well, specimens having been taken in 
nets at intervals of a few days all through the past two summers. The 
largest of these weighed 23 pounds. Lately striped bass have been 
taken almost daily in the waters of the bay near this city, and fish 
dealers in the markets claim that within the next four years this vari- 
ety of fish will be as plentiful as shad are now. I am informed that 
striped bass have been taken at places as widely separated as from San 
Diego to the Oregon liue. 

I would suggest sending two tanks of blackfish (tautog, I think), 
which are common to the Long Island Sound and Southern Massachu- 
setts coast. The late Mr. Throckmorton informed me that some of 
this kind of fish were sent probably ten years ago, that they arrived 
alive, and that he put them at once into the waters of San Antonio 
Creek, near Oakland. These fish have never been heard from, and 
I think that as they were weak from the journey overland and were 
placed in muddy water at least 2 miles from any rocky shelter or 
supplies of food, they fell victims to their enemies, such as dogfish, 
sharks, and stiugrays, through wliich they had to pass out into the 
bay. I think it is poor policy to bring adult fish thousands of mile^ 
and then place them tired and weak where their enemies are alert and 
strong. If any blackfish are sent they should be rested and fed in fish- 
cars for at least a week or ten days until they become strong again 
and are able to take care of themselves. 

The black bass which were brought to California some years since 
have done well. Those of the State fish commission were placed in the 
Crystal Spring Beservoir, which in part supplies water to this city. 
The bass did well, and about four years since some were taken and 
placed in Bussian Biver, Sonoma County, near Ouemeville. These 
seem to have done well, and spread both up and down the stream, 
which is fully 100 miles long. Yesterday a bass taken in Bussian 
Biver, near its entrance into the Pacific, was on exhibition in one of 
our markets. It was taken in a net and weighed 5 pounds. If they 
would not destroy the young shad and salmon, the Sacramento would 
be an admirable stream to place bass in between the iunction of 
Feather Biver and Bed Bluff. 

San Francisco, Cal., AprU 27, 1887. 
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Oemeral timiew^enU. — During the year 1885 there were eugi^ged in the 
fisheries 23,877 vessels or boats, with a oa)>aeity of 161\^^ tous, and 
manned by 85,915 registered sailors. To these should l^ added 338 
Italian fishing boats, carrying 764 tons and manned by 1,094 wen, 
which were engaged in fishing on the ooast of the fltYh nuvritime dis- 
trict (Toulon). Also 57,088 persons (men, women, and ohildren) en- 
gaged in fishing on foot from the shore. These figures, as compared 
with those for 1884, show a decrease of 00 vessels, 2,225 tons, and 1,868 
men. 

On the other hand, the value in silver of the products of the fisheries 
amounted to 92,736,585 francst [$17,898,161], showing an increase of 
4,775,461 francs [$921,664] over that of 1884, as is show n in Table I. 
This increase is particularly noticeable in the cod and surdiue fisheries, 
while there was a considerable falling off in the herring tlshery and the 
fisheries for those kinds designated as << other fish." 

The products of the cod fisheries at Newfoundland and Iceland, and 
of the herring, mackerel, and anchovy fisheries, as well us of all those 
designated as ''other fish,'' amounted in 1885 to 187,853,359 kilograms 
[4l4;i41,515 pounds], against 149,661,099 kilograms [329,942,859 pounds] 
in 1884, showing an increase in 1885 of 38,192,260 kilograms [84,198,656 
pounds]. There was also an increase in 1885 of 82,258,815 sardines, 
7,302,022 oysters, 52,366 hectoliters [148,196 bushels J of mussels, 69,218 
hectoliters [195,887 bushels] of other shell- fish, and 205,381 kilograms 
[452,783 pounds I of shrimps; while there was a decrease of 131,816 crus- 
taceans (lobsters. &c.). 

On December 31, 1885, there were along the coast 48,621 fishery estab- 
lishments, occupying an area of more than 13,879 hectares [34,295 acres], 
and employing 49,068 persons. 

Cod fisheries. — ^The fishing schooners fitted out in the French colony 
of St. Pierre and Miquelon, tlie number of which in 1885 was 182, worked 
espedally on Banquereau, where cod were found in great abundance ; 
while the vessels sent from France to fish on the Newfoundland banks 
also made a good catch. 

* '' StaiiBHque dnpiohee maHiimeB ei de VoHrSculture pour Vann^e ISSgV' ' PariH, ISS7. 
Translated from the French by H. P. Jsrbell. For a oorrenpoudtug aHicle for IS84, 
see F. C. BoUetin for ltf86, pc^ee 219 and 305. 

tThzonghoot this article reductions have been uiade according to the following 
eqaivalents: 1 franc = 19.3 cents; 1 kilogram == 2.2046 pounds; 1 hectoliter ^2,S3 
United States bosbels ; 1 cubic meter = 35.31 cubic feet ; and 1 hectare ^ ^.471 acres. 
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,Th6 first vessels for the season from France for the Iceland cod fishery 
left during the latter part of February, but the most of the fleet did not 
leave till the first part of March. The results of the fishery on the east 
and west coasts of Iceland show a marked difierence. 

Vessels on the west coast began operations near Torlak with fair re- 
sults. In May and June cod of good size were found very abundant at 
Sneefield and Brede Bay. In the following months the fishermen sailed 
back from Patrikfiord to Isafiord, where they still obtained good results. 
Fares of from 55,000 to 60,000 were not uncommon, and some even took 
as many as 65,000 codfish. 

Vessels on the east coast fished to the southeastward, from Ingolf to 
Walsback, during the first part of the season, with but slight success. 
By the end of May the smallest capture of ^ vessel on this coast was 
about 9,000, and the largest was about 25,000, which numbers were 
fairly satisfactory for this time in the year. Towards the middle of June 
the vessels were scattered from Ingolf to Langanaes, but everywhere 
the fishery yielded slight results, nor did it improve in July. Fishing 
on the east coast, then, where the cod are generally large and of fine 
quality, was not so favorable as usual ; and several vessels, after the 
first part of the season, left for the west coast where they completed 
their fares. 

Of the total product of the cod fisheries in 1885, Newfoundland fur- 
nished 26,871,000 kilograms [59,239,806 pounds], valued at 9,068,903 
francs [$1,750,298], and Iceland furnished 12,913,352 kilograms [28,468,- 
776 pounds], valued at 7,331,910 francs [$1,415,059], both showing a con- 
siderable increase in quantity and value over the product of 1884. 
Two vessels were lost during the fishing season, the Travailleur and 
the Lorraiiie, both of Dunkirk ; but the crews were saved. 

Herring fishery. — The number of boats fitted out in 1885 for this fish- 
ery was 142, being 10 less than in 1884. About the end of June most 
of the boats from Boulogne left that port for the North Sea ; while 
those from St-Valery-en-Caux and some from Fecamp joined them in 
July. Up to the end of that month they had met few herring, and had 
generally fished for cod ; but during the first days of August large 
shoals of herring appeared from 60 to 80 miles off the coast, between 
Peterhead and Aberdeen. In a few tides the vessels made full catches, 
carried them to France, and returned about August 20 off the Scotch 
coasts, where the fishery continued successfully till the last of Septem- 
ber, especially off Montrose and St Abb's Head. Off Yarmouth the 
herring were equally abundant, but after October 10 bad weather baffled 
the fleet and drove it back to the French ports in a few days. Soon 
after this the fishery for fresh herring began, and ended in March, 1886, 
having given good results. 

On the whole, the fish were taken in large enough quantities ; but 
the few markets the fishermen have for disposing of their catch, the 
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high rates of the railway companies, and the impossibility of forward- 
ing the fish by all the trains, are the principal causes which annually 
keep down to a low figure the net returns of this fishery. 
Sardine fishery. — Although yielding results greater than those of 

1884, the amount of sardines caught in 1885 was not large. These fish 
for many years have come on the French coast late and at rare inter- 
vals^ seeming to stop generally off the coasts of Portugal and Spain, 
where they are caught in great abundance. In 1885, sardines of good 
size appeared on the French coast from the middle of June to that of 
July, when they left, to come on again in small quantities in Septem- 
ber. The fishermen of Douamenez and Audierne are about the only 
ones who have realized any profits from this fishery, though the scar- 
city of sardines resulted in a rise in price, which has kept up all the 
season. 

Fisheries for fresh fish, — These fisheries (comprising those for turbots, 
dabs, soles, flounders, rays, gurnards, mullets, whiting, salmon, stur- 
geon, tunnies, congers, lampreys, &c.) were satisfactory in the auiouuts 
taken, but the value of the products suffered a slight depreciation, 
which is due in part to the sale of tunnies, the price of which fell con- 
siderably in consequence of the reapi)earance of the epidi^mic of chol- 
era, rendering the disposal of the catch of tunnies somewhat difiicult. 
Steam craft always obtained good results, as did also decked vessels of 
sufficient size to leave port at almost any time, while the smaller boats 
remained inactive in harbors during part of the winter. 

Opster fishery, — During the year 126,579,817 oysters (native and Por- 
tuguese), the yield of the coast and boat fishing, sold for 1,674,826 francs 
[$323,242]. These figures, as compared with those for 1884, show a 
gain of 7,302,022 oysters in number, and a loss of 70,109 francs [$13,530] 
in value. 

During 1885, a total of 597,164,013 oysters, born or raised in parks, 
tanks, ponds, and other oyster-cultural establishments on the coast, 
have been sold for public consumption, bringing 12,744,716 francs 
[$2,459,730] •, while in 1884, 520,768,767 oysters were sold for 13,577,926 
francs [$2,620,540]. This shows that the production was greater in 

1885, but that it was not accompanied by a corresponding increase in 
value. This state of things should be attributed to the excess of the 
Portuguese oysters (O^^rea angulata)^ which were sold at 10 francs [$1.93] 
per 1,000, and to the decrease in price of the native oysters {Ostreaedulis), 
which decrease amounted to from 6 to 13 francs a thousand according 
to locality. 

Marine fertilizers^ &c. — ^The marine plants, commonly called sea- weeds 
or AlgiBj are put in three classes : 
1* Sea-weed growing near the shore. 

2. Sea- weed cast up on the beach — wrack. 

3. Sea-weed growling in the sea. 
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Sea- weeds of the second class, whose coUectioa is permitted all the 
year, comprise the balk of what is taken. All three classes are gexker- 
ally employed in fertilizing the land and makin g chemical prodacta. 
Moreover, there is a kind of sea- weed, common in the bay of Granville 
and called zostera or pailleule which is eagerly sought for making <iif- 
ferent kinds of bedding, and sells at the rate of 150 to 170 francs per 
cubic meter [82 to 93 cents per cable foot]. The valoe of the total 
amounts of sea- weed collected in 1885 was 6,495,052 francs [$1,060,545], 
which was 302,453 francs [$58,374] less than in 1884. 

ALGERIA. 

OeneraL — During 1885 there were engaged in the fisheries on the 
Algerian coast 1,047 boats, with a total capacity of 3,999 tons, maimed 
by 4,495 men. These figures, as compared with those of 1884, show for 
1885 a decrease of 13 boats, with an increase of 411 tons and 31 men. 
Fishing from the shore is but little practiced in Algeria. 

The value in silver of the products obtained reached the sum of 
4,101,380 francs [$791,566], and shows an increase of 343,990 francs 
[$66,390] over that of 1884, which increase arises largely from greater 
returns from the coral fishery and from those indicated by "other fish.'' 

The products of the fisheries for mackerel, bonitos, tunnies, anchovies, 
and the different kinds designated as "other fish,'' amounted in 1885 to 
4,216,512 kilograms [9,295,723 pounds], against 4,039,985 kilograms 
[8,906,551 pounds] in 1884, showing an increase in 1885 of 176,527 kilo- 
grams [389,172 pounds]. There was also an increase in 1885 of 28,292,394 
allaches, 4,372 kilograms [9,639 pounds] of shrimps, and 254 hectoliters 
[718 bushels] of other shell-fish j while there was a decrease of 10,942,111 
sardines, 36,120 oysters, 14 hectoliters [40 bushels] of mussels, and 6,205 
crustaceans (lobsters, &c.). More complete details are to be found in 
Table II appended. 

Coral fishery, — The coral beds which formerly existed in great num- 
bers on the coast of Algeria, especially in the waters of the old district 
of Calle, were worked almost exclusively by Italian fishermen, who carry 
off to their own country, at the end of the season, the produce of their 
work. These beds were protected only by the prohibition of fishing 
implements recognized as injurious 5 but even this prohibition has re- 
mained a dead letter, as the means of surveillance at the disposal of the 
authorities were always insuflScient. This state of things would soon 
result in the destruction of the coral beds, and it was to remedy this 
that the decree of November 22, 1883, was interposed to regulate the 
coral fishery in Algeria and Tunis. 

Loss of life. — During 1885, 363 enrolled sailors on boats engaged in 
the fisheries on the coasts of France and Algeria have been drowned or 
lost at sea, leaving 212 widows and 416 orphans; while during the pre- 
vious year 413 fishermen were lost. 
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The foUowin^f tables give a reoapitnlatioo for tvo years of tlie sea 
flBberies of France proper and of the French colony of Algeria : 

TabIB L-KNMHility <nd mIm 4^ tt« MwjUA«rie> (/ JVOHCS in 1684 aii4 1885. 
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Tabu II.— QMHtfly and valiu^A» MaJMtriti of Algeria in 1884 and 18-ffi. 
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Pasis, Fbahoe, Jtutnory 26, 1887. 



lS.-BAin««ir TK*VT in ••rTHWBSTBBIV niSSArBI. 

Br Dr. n. J. nAVRABD. 

Very great eaccess has been gained in stocking Spring Birer, and 
this indicates what can be done in all the waters of Soathwestem His- 
sonri, from and including the Osage River on the north and the Qas- 
oonade Birer on the east. 

October 9, 1885, T went to the head of Spring Biver with Dr. B. P. 
Hansard, ot Pieroe Ci^, lAfrence Coonty, Hissoori, to classify a troot 
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said to be foniid there. On beginDing fishing he imtnediately landed a 
ITinch fish that proved to be a rainbow tront, sometimes known as the 
California red-sided trout. Soon afterwards another of the same species 
was taken, weighing a little over 4^ pounds when dressed. In a study 
of the stream for about a mile I saw over 100 trout, ranging fi*om 12 to 
18 inches in length, and about 30 of the larger size were taken. At the 
head of the river, which is an immense spring, and within 100 yards 
below, I saw many thousands of the last hatching, which were 4 or 5 
inches long. 

Thirty or forty were caught during this last summer a mile or so be. 
low the head of the river, where the water gets as warm in summer as 
it does in any of these streams, which shows that these fish will thrive 
all over this section of Missouri. These trout are the remnants and 
progeny of 1,600 fry planted June 10, 1882, and their growth is extraor- 
dinary. Even if they had been planted one or two years before, the 
growth is surprising, and shows that with a little care and expense all 
these streams can be made alive with a remarkably fine game fish, 
which is also an excellent and delicate table fish. 

It is, moreover, more hardy than is generally supposed. I have 
planted it in the shallow creeks of the Wyoming plains, where the 
water gets so warm and is always so alkaline that scarcely anything 
but the hardy cyprinoids can live, and the rainbow trout has done well 
in them. 

Cheyenne, Wyo., March 29, 1887. 



16.-9AIilfIOIf NOT IIVJVBED BY CATFISH. 

By HORACi: D. DriVRr. 

Word has gone out that catfish have been taken in Suisun Bay whose 
stomachs were full of young fish and salmon spawn. Upon this state- 
ment a cry has been made that the catfish were destroying both spawn 
and young salmon. The facts of the case are that the catfish were 
caught in the vicinity of a salmon cannery, and that the spawn was 
among the fish-offal thrown into the bay; and the young fish were 
"split-tails'' and not valuable for food purposes. No salmon cast their 
spawn naturally within 260 miles of where the catfish were taken, and 
no young salmon are to be found in that vicinity but of such size and 
vigor that the catfish could neither catch nor swallow them. All the 
smolts or parr caught in the waters of San Francisco Bay, so far as I 
have known, have been over six inches long, and if they could escape 
the "hard -mouths," or pike and sturgeon, in passing down a river for 
250 miles, a sluggish catfish would not be apt to catch them. 

San Fbanoisoo, Oal., June 8, 1887. 
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17.— CAVUBS mW TWMM HBCKKAAB OF BAMaBHON MM THE SACRAIflBIVTO 

KITEB. 

By JOSEPH D. BEDDING. 

The fiulme in the salmon catch of the Sacramento Eiver daring the 
laat fonr years arises from several causes. First of all, the river has 
for years been filling up with debris coming down from the hydraulic 
mining. This has choked up many of the little streams up which sal- 
mon formerly went for the purpose of spawning, and has also fouled 
the river generally. The Sacramento fiiver is a filthy stream. One 
elEBCt of the debris also has been to cause the Sacramento to overflow 
its banks and spread over the surrounding plains, thereby causing a 
heavy growth of tales. The water recedes very quickly, and I have 
myself seen acres of young fish left high and dry entangled in these 
weeds. Farmers use the fish thus stranded for manuring purposes. 

The second cause is the general violation of the fish law by the Italian 
Mid Greek fishermen, and the failure properly to prosecute them under 
this law. These fishermen catch everything, young and old, and sell 
the yoang to the Chinese who ship them to China. It requires a police 
patrol np and down the river constantly to prevent these marauder 
firom capturing every fish that comes into the harbor. I am glad to 
say, however, that the strenuous efforts of the State fish commission 
have suooeeded in gaining the respect of these fishermen at last, and 
they are gradually beginning to obey the law. 

A third cause is the presence of great numbers of seals and sea-lions 
at the month of Gtolden Gkite harbor. There are probably 3,000 seals 
and sea-lions swarming around Gtolden Gate, each eating from 20 to 40 
poonds of fish daily, and maingling a great many. I think they should 
be exterminated, but many consider that these sea-lions are one of the 
attractions of the Pacific coast, like the Yosemite and the Geysers ; 
and every suggestion or effort that is made to have them killed off is 
met by a storm of opposition. Finally the U. S. Fish Commission did 
a great deal towards stocking the headwaters of the Sacramento with 
yoong salmon, and the State commission in past years has done like- 
wise ; bat within the last five years there has been hardly any deposit 
of young spawn in the headwaters of these streams. 

I do not think that catfish have materially affected the salmon catch 
in the Sacramento. The salmon spawn at the head of McCloud, Pitt, 
and Sacramento Rivers, in very shallow water ; while catfish prefer 
sloggish water with a mud bottom. No catfish have been heard of 
fitfther up the Sacramento than Tehama, which is at least 60 miles be- 
low any of the spawning grounds. Some salmon spawn was found in 
the stomaeh of a catfish at one of the salmon canneries on the river a 
•hort time ago, and a great hue and cry was raised. • The fact is that 
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the spawn was thrown into the water from the salmon canght by fisher- 
men and sold to the canneries. As to catfish, I believe their importa- 
tion to this coast was an error ; and the board offish commissioners who 
authorized their importation, if I remember rightly, came to the same 
conclusion. The fish which they destroy, however, are perch and dace 
and their spawn, which at one time were found in vast numbers in the 
Sacramento. 
San Franoisoo, Oal., June 8, 1887. 



18.— THJB BGOA OF FI9BIB8.* 

By Prof. ncINTOSH, I.I.. D., F. »• S. 

[Abstract of an introdaotory lecture delivered to the class of natural history in the 

University of St. Andrew's.] 

It is but a short time since works devoted to the history of British 
fishes were devoid of allusion to any other mode of spawning than that 
by which the eggs of our marine fishes are deposited on the bottom of 
the sea. Indeed it was believed by most naturalists that the latter was 
the normal mode of deposition. As a consequence, some of the text- 
books at present in use either follow the latter view, or do not specially 
allude to the question. 

The eggs of all fishes are produced in the ovaries, which are symmet- 
rical organs lying beneath the vertebral column, and whic h at different 
periods of the year present various appearances according to the degree 
of development of the eggs. Thus in the quiescent condition of the 
organs their size is insignificant, while the fully developed ovaries of 
the codfish occupy a large space and weigh several pounds. At first 
the eggs are very small, but they gradually increase in size by imbibing 
nourishment from the ovarian follicles in which they are placed. 

A feature not sufOiciently insisted on in Great Britain is the fact that 
only a portion of the ovary in most marine fishes becomes " ripe " at a 
given time. This provision appears to be admirably suited for the in- 
crease of the fishes, a constant succession of the embryos being thus 
liberated, and time afforded for those of one stage to disappear from the 
surface of the ocean before those of the succeeding take their places. 
In America this condition has been clearly described in the report on 
the cod fisheries of Cape Ann,* by Mr. R. E. Earll ; but the account does 
not seem to have come under the notice of Mr. William Oldham Cham- 
bers, who alluded to the subject a year or two afterwards.t 

Mr. Earll observes that << the individuals [that is, the cod] do not de- 
posit all their eggs in a single day or week, but probably continue the 

* See U. S. Fish Commission Report fur 1H78, pp. 685, 714, et «eg. 
t ''Fish and Fisheries/' prize ensay 8, International Flaheiies Exhibition, Edinbuigh, 
1683, p. 187. 
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operation of spawning over fiilly two months." The resnlt of this ar- 
rangement is that some of the American codfish begin to spawn in Sep- 
tember, and some continue as late as Jnne. The cod in our seas do not 
follow the same habit, though their spawning period extends on each 
side of the beginning of April. In the same way the period during 
which the eggs of the yarious kinds of skates are deposited is consider- 
ably lengthened. 

On the other hand, such marine fishes as the lumpsucker {Cyclopterus 
lumpM$ f) and bimaculated sucker, the salmon, trout, and most fresh- 
water fishes seem to deposit their eggs within the limited period of a 
day or two, and consequently the development of the masses of eggs 
in the ovaries is more nearly simultaneous* 

In general form the eggs of ordinary fishes are circular. On deposi- 
tion they are usually invested by a single layer (zona radiata)j though 
in some, as in the herring, there is another, namely, the vitelline mem- 
brane, which lies outside the former. The great mass of the egg is 
formed by the oval spherules of the foodyelk, which are separated by 
protoplasmic bands. Near one of the poles the protoplasm usually 
forms a lenticular area, the germinal disk or germinal area, and the 
smaller yelk-spherules in this region differ in character from those of 
the general mass of the egg. During development the eggs show par- 
tial segmentation, the process being chiefly confined to the germinal 
area. 

While the circular form as just described is characteristic of the eggs 
of most fishes, we have a few marine types which deviate from the gen- 
eral rule, such as the glutinous hag (Myxine glutinoaa), with its ovoid 
and fringed eggs; the goby, with its fusiform ova ; the gar pike, saury 
pike, and fiying-fish, which have long filaments attached to their eggs, 
probably for the purpose of fixing them to floating structures of any 
kind. Among other interesting types are the large eggs of the stickle- 
back and the salmon tribe, and the almost microscopic eggs of the eel. 
The large ova of the salmon and trout are surpassed, however, by those 
of the siluroid genus Arius^ found both in the Old World and the Ke^ 
(Ceylon and Ouiana), the eggs being somewhat larger than a pea (5 to 
lO*"*.) ; but this is not the only remarkable feature in these fishes ; for 
as Drs. OUnther and Wyman and Professor Turner have shown, the 
large eggs are carried by the male in his mouth and gill-chamber until 
hatched, the small and almost granular palatine teeth making this pos- 
sible without injury to the ova. He thus acts the part of a '< dry- 
nurse,'' as also does the male pipe-fish {Syngnathm) and the sea-horse 
{Hippocampus) J the eggs being borne by the male in a pouch on the un- 
der surface. In another siluroid fish (Aspredo) from Guiana, the re- 
markable exception occurs of a female fish interesting itself in the care 
of its young. The skin on the under surface becomes soft and spongy, 
and the eggs, which are deposited on the ground, adhere by simple 
pressure of the body over them, very much after the arrangement in the 
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Surinam toad. Only one other female fish shares with this one the dis- 
tinction just noted, namely Solenostomaj an Indian lophobrancfa, in 
which the ventral fins, which are free in the male, coalesce to form with 
the integuments a pouch for the reception and hatching of the eggs. 
The entire group of the sharks and rays {Elaamobranchii)^ again, is char- 
acterized by the peculiar condition of their eggs, which are distingaished 
not only by their great size, but also by the fact that they are either de- 
posited in horny capsules, or retained in the oviduct until hatched. 
The former takes place in the common rays, certain dogfishes (8eylKum\ 
and sharks (Cestracion), and in the curious Ohimcera and Callarhynehus ; 
while the latter (that is, the production of living young) occurs in the 
rest of the sharks and in the torpedoes. 

As already indicated, the prevalent notion among the older natural- 
ists was that fishes of all kinds deposited their eggs on the bottom of 
the sea, and that extensive migrations were made for this purpose, 
the general impression being that the majority proceeded shorewards 
to deposit their eggs in the shallow water. This impression was prob- 
ably due to the fact that the salmon, and perhaps the herring, followed 
this habit, the former proceeding up rivers and the latter selecting cer- 
tain banks, often near land, covered with sea- weeds and zoophytes, or 
a bottom composed of stones and gravel ; and it was assumed by the 
older observers that all marine fishes followed similar habits. .Thus it 
was supposed that the cod, haddock, whiting, ling, hake, and other 
fishes frequented certain banks for the purpose of depositing their eggs, 
and that various flat-fishes, such as the larger turbots and soles, came 
from deep water to shallow water for the same end. Such conjectures, 
however, were found to deviate very considerably from the facts. 

Among the earliest to notice that the eggs of certain marine fishes 
floated were the cod fishermen of the Lofoden Islands, off the coast of 
Norway. These Norwegians had noticed that what they called the 
^'roe^of the codfish fioated in the water on the great fishing-banks, 
and often at certain seasons to such an extent as to make the water 
thick. Prof. G. O. Sars, inspector of fisheries in Norway, to whom this 
remark was made, supposed that the fishermen had mistaken some of 
the lower marine animals for the eggs of fishes; for such a feature was 
in direct opposition to anything he knew of the spawning of fishes. 
The subject, however, was soon set at rest, for he proceeded in 1864 to 
the fishing-grounds off the Lofoden Islands, and captured in the tow- 
net immense numbers of the eggs of the cod fioating at the surface of 
the sea. Next year, indeed, on a calm day. Professor Sars found tho 
sea covered with a dense layer of floating spawn, so that with a suffi- 
ciently large net, he could have taken tons of it. This occurred over a 
celebrated fishing-ground, on which the cod were present in enormous 
numbers, so as to form what the fishermen called a << fish mountain." 
Professor Sars also found that the ova of the haddock floated, and 
among the eggs procured from the surface of the sea were some from 
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which yoang fish resembliog gurnards emerged, and he correctly con- 
daded that the ova of the gurnard followed the same habit as those of 
the cod and haiddock. 

The impetus given to such observations by the energetic action of 
the United States Fish Commission enabled the Americans to corrobo- 
rate the discovery of the Norwegians in regard to the floating of the 
ova of the cod, which lately have been artificially hatched on a some- 
what extensive scale on their coasts. The labors of Prof. Alex. Agassiz 
la the same country have further added to our knowledge of floating 
eggs, showing that the number of fishes in which this occurs is con- 
siderable. Thus the majority of the American flounders, certain kinds 
of wrasses {Ctenolabrus)^ a species of smelt {Osinerus)^ several species 
of CottuSj the cod, haddock, gurnard, shad, mackerel, and Spanish mack- 
erel, a kind of dory (Zeus)^ and the frog-fish are among those which have 
floating eggs. The late Dr. Malm, of Gothenburg, further increased the 
list by discovering that the eggs of the plaice were similarly buoyant; 
and G. Brook has recently added to this category the eggs of the lesser 
weeven The very great influence which this floating of the tiny eggs 
exercises on the multiplication of the food-fishes will be apparent as 
the subject is further examined. 

On the other hand, most fresh-water fishes (except the shad) deposit 
their eggs on the bottom, like the salmon, or on water plants, like the 
carp and pike; while other marine species, such as the herring, sprat, 
lampsncker, and bimaculated sucker, follow a similar method. The 
namber of marine fishes which are supposed to deposit their eggs on 
the sea-bed is yearly diminishing, while the ranks of those in which the 
ripe eggs are found to float correspondingly increase. 

To come now to our own shores, and to confine our remarks to what 
is really the most important group of fishes, namely, the food-fishes, we 
find that early in spring the surface of the sea over the great fishing- 
banks (such as Smith Bank, off the northeast of Scotland, off Caithness), 
presents vast numbers of floating eggs of foodfishes, together with 
multitudes of the very young fishes provided with a yelk-sac, exhibiting 
varions degrees of absorption. Some of the ova (as those of the had- 
dock and gurnard) are larger than those of the cod, but they are few in 
number; while those of a fourth kind are smaller than any yet men- 
tioned. When placed in a vessel of sea-water the eggs persistently 
float on its surface, descending but a very little when the jar is rudely 
shaken. Even after a protracted journey only the dead eggs roll on the 
bottom of the vessel, while all the floating eggs are living. Moreover, 
the eggs were removed from the cod itself and carried from Smith 
Bank to the marine laboratory at the harbor. On arrival, these floated 
at the surfiEUse of the vessel. On transfering them to a large jar and 
taming on a tap of sea-water a great change occurred. The ova in a 
few minutes lay on the bottom. Microscopic examination subsequently 
showed that the edge of the germinal area was disintegrating, free pro- 
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toplasmic processes and separate cells occarring all round. The cause 
of this sudden change was doubtless the impurity of the water (for the 
proper apparatus had not yet been fitted up), the metallic pipe (block- 
tin) containii^g an opaque whitish deposit which speedily killed the 
ova. The addition of methylated spirit in the same way sends all the 
eggs and embryos to the bottom. Professor Sars, indeed, mentions 
that if the eggs of the cod are placed in fresh water they sink and 
never rise again, but are killed— just as a newly-hatched salmon is 
killed, though somewhat more slowly, by immersion in sea- water. He 
thinks that even a fall of rain might affect the floating ova in the sea, 
but this is unlikely. 

More than once the eggs of the haddock and other fishes have been 
brought under notice as lying on the bottom of a vessel, and therefore 
held as proving that the ova did not float; but in every case such eggs 
were found to be dead, dying, unripe, or unfertilized. If, in removing 
the eggs from a fish, too much pressure is applied^ unripe eggs escape. 
Such either sink or float ambiguously, according to the stage of devel- 
opment. Unless this fact is borne in mind disappointment nlEtturally 
occurs, especially to one who has triumphantly carried such eggs froiif 
deep-sea fishing to vindicate statements that have been impugned. 
Ko one ever asserted that dead eggs floated. It is the ripe and living 
eggs that are so buoyant. 

In the marine laboratory it has happened that some living ova of the 
cod rolled on the bottom of the vessel, but this was clearly due to the 
attachment of fine particles of mud and sand which had gained admis- 
sion from imperfections in the temporary apparatus, and which surely 
and speedily in every case proved fatal to the embryo. 

The ova and embryos brought from the surface of the sea are com- 
paratively hardy, even though kept for ten days without renewal of the 
sea- water. The lively little cod, about 6™™. in length, with their char- 
acteristic black pigment-patches, swam actively at the surface of the 
water, darting hither and thither when interfered with, while a stratum 
of the dead lay at the bottom. The water may even be somewhat 
milky and the odor characteristic, and yet the embryos survive until, 
as Professor Sars also found, the yelk-sac, which supplies them with 
nourishment, is absorbed. 

The diflFerence between the larval cod and the young salmon just 
hatched is striking. The former is in a very rudimentary condition, not 
only in size, but in structure. For instance, the hear4^ pulsates, but as 
my colleague. Professor Pettigrew, observed, there is no visible blood 
and no blood-vessels. Those, therefore, who say that the heart in ani- 
mals contracts from the stimulus of its living blood, woald here find 
little support. On the other hand, the newly-hatched salmon has at- 
tained considerable comploxity of structure, and its blood-vessels are 
well elaborated. 

St. Andrew's, Scotland, November 10, 1886. 
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19.— CBOAKIHrO OF THK PBRCH. 

Bj ir. U. HAIHII^TON, HI. D. 

My observations with regard to the croaking or granting noise made 
by the Dramfish family have been confined to the fish known here as the 
" Perch ^ (HapUndonotus grunniens). This fish, as is well known, is fur- 
nished with a masticatory apparatus in the gullet, and the lower division 
of this has its upper surface flat and triangular in outline, and studded 
all over with spheroidal " teeth,'' if they may be called genuine teeth. 
The upper division is composed of two parts united by a ligament; their 
lower surfaces are also supplied with similar teeth. The divisions of this 
apparatus have powerftil muscles attached to them by which they can be 
pressed together and moved laterally on each other. By this process 
the fish masticates the crustaceans on which it feeds. When this action 
takes place, the teeth coming in contact and gliding over each other 
produces the croaking of the perch. 

About twenty years ago, for the purpose of endeavoring to ascertain 
by what means the croaking of the perch was produced, I procured 
from an Ohio River fisherman a perch weighing 18^ pounds, which he 
declared was the largest i)erch he had ever caught. I divided the head 
on one side, and thus exposed its masticatory a[>paratas; and while 
moving its grinders as I supposed the fish had done during life when 
crushing a crawfish, an exact imitation of the croaking of the perch was 
produced. I produced the sounds in a similar manner within the hear- 
ing of several Allegheny River raftsmen and Obio River fishermen at 
intervals during the day on which I experimented, without allowing 
them to know how the noises were made, or that a perch was used for 
the purpose, and they all declared that it was an exact imitation of the 
croaking of the perch. This noise is made, I believe, only at the season 
of the year wheu the perch "bites'' or feeds. The above experiment 
and others of a similar kind lead me to believe firmly that the croaking 
of the perch is pro<luced in the manner referred to. I cannot conceive 
of any way by which the sound could be produced by the air-bladder 
of the fish, as its physiological functions and anatomical structure do 
not indicate its use as a vocal organ.* 

PiTTSBUROH, Pa., April 30, 1887. 

* Prof. John A. Ryder, in a letter commenting on the above, May 21, 1887, said : 
'' It is now known that certain sonnd-prodncing Oshes give ont noises t>y grating cer- 
tain bones together in a peculiar way. An extensive memoir by a Danish author has 
appeared within two years, the Danish title of which has escape<l me, but which 
deals with this question at great length, with fine illnstrations. The usual view, 
that the air is forced from one jMirt of the air-bladder to another in the Scisenoids, 
seems to me inadequate in the absence of clearly worked-out demonstrations. This 
group is physoclystons, or has the air-bladder entirely closed." 
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90.— irailTBFlSH DI8TKIBVTBD FKOH lVOKTH¥IliI«B Alf] 

STATIONS, 



AI.PBlfA 



By FRARTK IV. CliABK. 

From March 25 to May 24, 1887, the distribation of whitefish fiy from 
Northvillo and Alpena stations was as follows : 

NOBTHVILLB STATION. 



Date. 



1887. 

Mar. 25 
27 
31 

Apr. 2 

6 
9 
12 
13 
18 
20 



Water-where deposited. 



Lake Michigan 

Saeinaw Bay, Lake Haron. 

Lake Michigan 

do 

LakeEiie 

Lake Michigan 

LakeOntwio 

Lake Erie 

do 

do 

Lake Michigan 



Total 



Place nearirhiclL 



Ladington, Mich 

Bay City, Mich 

Orand Haven, Mich 

Ladington, Mich 

Monroe, Mich 

Michigan City, Ind 

OswegaN.Y 

North Baas Island, Ohio. 

Monroe, Mich 

Sandusky, Ohio 

Saint Joseph, Mich 



NouOif fry. 



t,MO^OM 



S^MO^tM 



ALPENA STATION.* 



Apr. 30 

May 2 

3 

4 

6 

7 

8 

11 

16 

17 

18 

19 

20 

24 



Thonder Bay, Lake Huron 

do 

Lake Huron 

do 

Thunder Bay, Lake Huron 

Lake Huron 

do 

do 

Lake Michigan 

Thunder Bay, Lake Huron 

do 

Lake Huron 

Long Lake 

Clear Lake 



Total 



Whitefish Point, Mich .... 

Sulphur Island, Mich 

Alcona, Mich 

do 

North Point, Mich 

Oscoda, Mich 

do 

Detour, Mich 

Thompson, Mich 

North Point, Mich 

Whitefish Point, Mich . . . . 

Sand Beach, Mich 

Alpena County, Michigan . 
Oscoda County, Michigan . 



9f 1WWP| IPIWP 

8,00«,000 
8,000^000 

t,oo«,ooo 



3,0001, OM 
1,001^000 

9,000,000 
Ml 000 
60^000 



SO; 0701 000 



* These shipments were all made by boat direct from Alpmia. 
Summary of fry from Northville and Alpena planted in the Great Lakee, eprimg of 1867. 

Lake lluron 90,000,000 

Lake Michigan 17.000,000 

Lake Erie 1^000,000 

Lake Ontario 3,000,000 

Clear Lake 50,000 

Long Lake 20,000 

Total 62,070,000 



Summary hy Siatee, 

Michigan 50,070,000 

Ohio 6,000,000 

Indiana 3,000,000 

New York , , 3,000,000 
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¥ol. Til, No. S. Washington, D. C. June 30, 1 88 7« 



91«->BJB9T SBASOHr FOR PACKIIfO SAIiHOHr Olf THB PACIFIC COAAT.* 

Bj I^ITIlVOSTOIir STONJB. 

There can be no qaestion about the flesh of the California salmon 
{Oneorhynchus quinnat) being better for canning in the spring than in 
the fall. It is incomparably better. It is so much better that it has 
always been universally admitted to be so, and I have never heard a 
doubt expressed about it before. In the spring the salmon are well- 
fed, plump, handsome, fat, silvery fish, covered with bright and hard 
scales. In the fall they are, at the best, thin, slab-sided, with nothing 
in their stomachs ; their silvery apx)earance is entirely gone, the fat 
has disappeared from their flesh, and they are covered with a slimy 
skin instead of hard scales. In the spring they are fresh from their 
feeding-grounds in the ocean, and are in as fine condition as a salmon 
can be. In the fall their stomachs have been empty, sometimes for weeks 
and months, and all this while their flesh has been deteriorating. 

The difTerence between the flesh of the spring salmon and that of the 
fail salmon is the difference between the flesh of an animal in prime 
condition and one in an exhausted condition. The explanation of the 
difference is at the same time a proof of the existence of it, for the sal- 
mon spawn in the fall, and this sufficiently explains why they are not 
in good condition at that time, and is also unquestionable evidence 
that they are in poor condition. I have handled hundreds of thousands 
of salmon in the fall and am thoroughly familiar with them at that sea- 

* This artiole was written as a response to the following letter of inquiry from Mr. 
F. N. Barrett, editor of the American Qrocer, of New York, dated April 27, 1887, ad- 
dressed to Profl 8. F. Baird, and by him referred to Mr. Stone : 

« Daring the winter a very animated discussion was carried on among certain 
pttckers of salmon regarding the relative merits of spring and fall packed fish. It is 
dAimed by some that fish packed in September or later are unfit for food. I have 
before me, £rom the Portland (Oreg.) News, of March 25, 1887, a statement from Mr. 
Samuel Elmore, of Astoria, Oreg., a salmon packer on Tillamook Bay and Siuslaw 
EiTer, who says that fall salmon are a good and eatable article. He claims that sal- 
mon caught late in the fall are freely eaten in a fresh condition, and that if good in 
that way they are equally good for canning. It was claimed that salmon were caught 
and packed up to December 1, 1886, on Tillamook Bay, and that fish taken so late in 
the season are exhausted, sickly, and slimy. Others hold that if a salmon has 
strength enough to return fh>m the spawning ground and seek the ocean, it is just 
as good fbr food as salmon taken and packed during April, May, Jane, or July. Can 
you giTe me the opinion of your expert regarding this question f Is there any notice- 
able difi!«rence in the texture or flavor of fish taken during October, November, or 
Deoember, as compared with those taken daring May, Jane, or July f The opinions 
on this rabjeet obtained from the salmon packers differ widely and are colored by 
interest, while the question is now one of great importance to the trade.'' 

BulL U. 8. P. 0., 87 5 
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SOD, and I am very mach surprised that any question has ever been 
raised concerning the daperiority of the spring salmon for canning. 

The statement which has been made that the fall salmon is anfit for 
food is not, however, by any means true. The flesh of the salmon is 
entirely different at that season, and inferior ; but if the fish is not too 
flEtr spent, it is not unfit for food. Indeed, it makes, when very fresh 
and well cooked, a decidedly edible dish. 

Many salmon, however, in the fall become blind and very mach 
emaciated, lose much of their fins and tail, and become covered with 
white blotches of fungus, being altogether very repulsive in appear- 
ance. On the whole, I should say that fall salmon are fish that one 
should be very cautious about canning, as the flesh is inferior, spoils 
very soon, and might possibly be furnished by unscrupulous persons 
from fish too far gone to be wholesome. 

On the other hand, I must say that the Indians eat the &11 salmon 
even in their most advanced stages of emaciation and disease, and never 
seem to suffer any ill effects from it. Furthermore, there is a salmon 
or trout in the Columbia Eiver called the ^^square-tailed salmon" (or 
<' trout ") (Salmo truncattis Suckley), which spawns in spring. This fish, 
of course, is in its best condition in fall and early winter, and there can 
consequently be no objection to its being canned at that time. 

Ohaklestown, N. H., May 16, 1887. 



99.—TBIB FISHEBICS OF GIiOVCB8TKB, BIASS., IN JANVARY, 188t» 
WITH NOTB8 OIV THOSB OF OTHER liOCAI^ITIBS. 

By W. A. WI£.€OX. 

During the month of January only a small portion of the fishing fleet 
has been actively employed. Eeceipts have been light, not varying 
much from those of the corresponding month of one year ago. For 
several years the new year has opened with a market overstocked with 
both domestic and imported fish, and prices so low as to scarcely pay the 
cost of production, but during the present month a largely increased and 
steady demand has reduced stocks, and prices have slowly advanced. 

Since the beginning of the year much rough weather has been en- 
countered, but there have been no serious losses of life or property, and 
much encouragement is felt in making preparations for the work of 1887. 

Bait has been found abundant on the fishing banks, and additional 
quantities have been supplied from the cargoes of frozen herring brought 
from Newfoundland and the Bay of Fuudy. 

A few vessels have followed the fresh halibut fishery on the Grand 
Bank. These arrived with small fares, and reported much rough 
weather. The shore fleet has been detained in the harbors adjacent to 
the fishing grounds a large part of the month, the weather preventing 
extensive fishing. The Bay of Fundy herring catch has been light. 
Schooner Ada E. Terry, of Gloucester, arrived on January 5th with a 
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cargo of 210,000 frozen herring in namber. This was the first cargo 
landed daring the season. Vessels that went to Kewfoundland for 
fiosen herring are now arriving with foil cargoes and report herring of 
good size and quality to have been plentiful. 

When the weather has been favorable the U. S. Fish Commis- 
sion schooner Grampus, Captain Collins, has engaged in collecting 
codfish spawn direct from the fishing grounds near Cape Ann and 
carrying them to the hatching station at Wood's Holl. She has also 
brought large quantities of young fish from the hatchery and turned 
them loose in the in-shore waters. The Grampus and other boats of 
the n. 8. Fish Commission from Wood's Holl have during the season 
planted about 20,000,000 young codfish in the vicinity of Cape Cod. 
This branch of the work has been prosecuted with success, the amount 
of eggs procured and hatched being limited only by the unfavorable 
weather that has much of the time prevented the taking of eggs on 
the fishing grounds. 

The annual meeting of the Menhaden Oil and Guano Association was 
held at New York on January 12th. This fishery was formerly exten- 
sively prosecuted as far north as the coast of Maine, but is now con- 
fined to the coast between Narragansett Bay and North Carolina. 
During the past season the fish have been found in abundance and the 
members of the association report an average production of oil and 
scrap. 

FUk landed at OUmoeiter hjf ike JUking fleet in January, 1887. 



Ftahlaf groandt. 
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Saltood. 
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ypw KnglMid ahorot 
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8 
6 
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0,800 
68,500 
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Timwl flabery.'. 








OfM4 Bmk.r ■.'..■ ........ 


25,000 














TMal 


9 

US 
64 


68^800 


25,000 


1 

1 ...... 




Total. January, 1887 — 
Total, Jaimaiy, 1886.... 


787.400 
510,000 


475,600 
517,800 


2,000 
15.000 


8,200,000 
4,861,000 


1.280 
220 



STotm.— The MSaeeOaneoiia reeeipta from other porta conaiated of 50 barrela pickled herring by the 



were landed by the following schooners : Flora Temple, of Portland, Me.^ Franklin 
■■iJIIai7S.HontTet. of Portamonth, N. H. ; £liaa,of MarbUhead, Maaa. ; B. A. Williama, of 
I. ; AfloUeS. Naoan and B. L. Sanborn, of iiockport. Mass. 
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93.— THE FI8BIBBIC8 OF OliOVCBATEB, IIIA98., IN FBBRITABV, 188t, 
WITH NOTK8 ON TH08B OF OTHBB liOCAI^ITIBS. 

By ir. A. iriLCOX. 

During Febraary the work of another year has been actively entered 
upon, although a large number of the fishing vessels will not sail until 
later. The month has been more than usually stormy, and unfavorable 
for fishing, and on that account the receipts have been below the 
average. A good and steady demand has called for all fish arriving, 
and for much of the old stock that was on hand. Prices have been 
reasonably low, yet enough higher than of late to give much encoor- 
agement for the future. This feeling of confidence is indicated by the 
renewal of work at the formerly deserted ship-yards in Essex and 
Gloucester, where fifteen new fishing vessels and one whaler are now 
building. On George's cod and halibut have been scarce, the receipts 
being much below the average. In Ipswich Bay cod of large size and 
fine quality have been abundant, both the trawl and net fishermen ob- 
taining good catches, although comparatively few nets were employed. 

Herring have not been as abundant as usual in the Bay of Fandy. 
The catch has been short all the winter, and as a result fewer vessels 
have been engaged. At Fortune Bay, Newfoundland, and vicinity 
herring have been very plentiful. The only vessels from the United 
States that engaged in the Newfoundland herring trade were from 
Gloucester. One vessel is frozen in at one of the harbors, but the 
others have secured full fares and most of them have already returned. 

ft/ 

With the close of the mouth the time is near for the early catch of 
mackerel to receive attention, and for vessels to begin preparation for 
their southern trips. The close season mackerel bill has been passed 
and signed. This bill goes into effect in 1888, and continues in force 
five years. This is, therefore, the last season for some time that any 
mackerel vessels can begin fishing before June, and no mackerel caught 
before that date by foreign vessels can be imported. The coasting 
schooner, 8. M. Bird, at Philadelphia, from the South, reported having 
seen numerous schools of mackerel during the month, in latitude 33^ 
49', longitude 7Go 50^ As none were caught by the crew of the vessel, 
there is no positive proof that the schools seen were mackerel, and the 
Gloucester fishermen think they were some other species. 

During the month three fine vessels from Gloucester have been re- 
ported lost. The schooner Carthage, 67.27 tons, sailed from the home 
port November 30, 1886, bound for George's Bank, and a fare of cod- 
fish. She has not been heard from since, and, with her crow of twelve 
men, has at last been given up. She was insured in home office for 
83,403 on vessel, and $1,000 on outfits. The schooner Ocean King, 
75.81 tons, sailed from Gloucester on a halibut trip January 18. A few 
days later, while at anchor on St. Peter's Bank, she encountered a 
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severe storm; everything on deck that was. movable was washed over- 
board ; the mdder was damaged, and soon the vessel became wholly 
unmanageable. From Janoary 22 till Febroary 9 the vessel drifted a 
floating wreck. When near Sable Island she was discovered by the 
fishing schooner C. B. Manning, and with mach difficulty the crew was 
rescned, after which the vessel was set on fire. The schooner Phil Sher- 
idan, 93.68 tons, sailed from Gloacester Febmary 23, bound for Gorge's 
Bank. Two days later, in latitude 42^ 06^, longitude GOP 5(K, she encoun- 
tered a severe gale, and while hove to wias struck by a heavy sea and 
thrown on her beam ends, and the masts and sails and the nine dories 
were carried away. The vessel soon righted, but was a complete wreck. 
Schooner Dido, of Gloucester, took it in tow for six hours, but was then 
obliged tx> turn it adrift, owing to the rough seas. On the 27th of the 
month the steamer Peconic, Captain Evans, master, from Messina, fell 
in with the wreck 120 miles from Boston Light, and took the crew off 
and carried them to Boston. The vessel was set on fire before leaving. 
The master and crew express heartfelt thanks to the officers of the 
steamer for their kindness. The schooner was insured for $6,037, and 
her outfit for $500. 

Such, in brief, is the account of the loss of three fine fishing vessels, 
one with all hands. How and when it was lost will probably never be 
known. The crews of the other two vessels suffered severely from cold, 
hanger, and exposure, but after a few days of rest these same men 
could once more be found on other fishing vessels bound for the distant 
fishing-banks. No disasters or suffering appear to have a check on the 
men following the fisheries, or in any manner frighten them from the 
dangers of winter fishing on the distant banks in mid-ocean. Men are 
always ready to man the vessels, and seem much more anxious to go 
than the owners of the vessels are to send them during the winter. 



Fish landed at Gloueeiter bif the fishing fleet in Fehrvary, 1887. 



Fishing-gronnds. 



By GlonoMter reMels : 

George's Bank 

WesternBank 

Grand Bank 

La Hare Bank 

Banqnereaa 1.. 

Off Sable Island 

Fortune Bay, Newfoundland... 

Bayof Fnnay 

IpBwich Bay and off Cape Ann . 
Off Cape Ann (by amalf boats) . 



Total 

By vessels belonging at other ports : * 
IpeidchBay and off Cape Ann — 



Total in Febroary. 1887 . 
Total in Febmary, 1886. 



Knmber 
of fSuea. 



PottfuU. 

66 
2 

16 
1 
2 
2 

18 
8 

60 



Salt cod. 



Fresh hali- 
but. 



Poundt. 

1,136,000 
57,000 



Poundt. 

186,800 
18,200 

421,000 
18,000 
50,000 

110,000 



349,000 
18,000 



160 
11 



1,560,000 
97,000 



804,000 



171 I 
146 



1,657,000 ' 
2,143,000 i 



804,000 
927,800 



Frosenher-I Pickled 
ring. j herring. 



Number, 



6,583.000 
855,000 



7.438,000 



Barrels. 



915 



915 



7,438,000 
7,907,000 



915 



XOTE. 'The miscellaneoos receipts from other ports daring tbe month consisted of 700 barrels of 
mackerel from Halifiuc, Nora Scotia. 

* i'hese fish were landed by the following Teasels : Schooner Flora Temple, of Portland, Me. ; 
schooner Grace Choate, of Portsmoath. N. H.; scbooner Eliza, of liaibleheaa. Mass., and schooners 
Clara Grimes, Edith Conley, and Estelle S. Nnnan, of Bockport, Mass. 
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94.-THS FIfllHBBIBS OV GliOUCKSTBR, BIASS., Iff KARCH, 188y,iriTH 

NOTB9 ON THOSE OF OTHBB I^OCAIilTlBS. 

B7 -W. A. iri£.COX. 

During a large part of the month the weather was so stormy as to 
seriously interfere with fishing, and many vessels lost anchDrs, cables, 
and deck-gear, but they escaped serious disaster. 

The leading receipts of the month have been cod, halibut, and frozen 
herring. On George's Bank cod and halibut have been scarce ; old fish- 
ermen report then- more so than for twenty-five years, but the decreased 
receipts are accounted for, in part at least, by the weather, which was 
unfavorable for fishing. In Ipswich Bay a fleet of sixty sail has found 
codfish both abundant and large in size. The fish were mostly taken 
with trawls, the largest catches being made where the trawls were most 
numerous ; the thousands of baited trawls apparently attracting the 
fish. 

Halibut receipts were mostly &om 18 to 20 miles E*!NE. of Sable 
Island. These grounds have of late years been seldom visited by 
American fishermen, but fish were recently found plentiful there, about 
two-thirds of the catch being white halibut. The few vessels fishing on 
the Grand Bank have had a moderate catch of halibut, though they met 
with much drift ice, which in many cases carried away their trawls. 
Fish from this locality averaged only one-half white. 

The Western Bank codfish fleet have begun to sail for the fishing- 
grounds. A larger proportion than usual will fish with hand-lines and 
salt-clam bait, instead of using trawls and fresh bait, as formerly. By 
this means they will avoid the necessity of visiting any foreign port 
except for wood, water, shelter, or repairing damages. It is reported 
that about 7,000 barrels of clam bait have been sold to provincial fish- 
ermen by dealers in Maine. 

Fourteen sail of cod-fishermen are reported as having started for the 
Western Bank from Booth Bay and Southport, Me. Provincetown will 
this season have a reduced fleet engaged in the cod and mackerel fish- 
eries, as a number of the vessels have been sold, some of them having 
left the country and no new ones have been added. That port during 
the month has had twenty-two vessels engaged in catching fresh fish 
for the Boston market. 

The schooner Grampus, of the U. S. Fish Commission, has done good 
work in gathering codfish eggs for the hatchery at Wood's Holl, and in 
turning loose the young fry. Much time has been lost by rough weather 
yet the millions of eggs gathered, hatched, and turned out into the 
waters of Massachusetts Bay may reasonably be expected to produce 
good results in the future. Her work in this line for the season ends 
with March, as she is to go south to meet and follow the mackerel, ale- 
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wife, bluefish, and other migratory flsh, oouoeming which much im« 
portaDtinformation is yet to be obtained. 

The spring mackerel fleet have been actively engaged in making 
ready for the work of the season. The first vessel to start, the schooner 
Mayflower, sailed from Gloacester on March 11, and was followed dar- 
ing the month by the steamer Novelty and 38 other mackerel vessels 
hailing from Maine and Massachusetts ports. Up to the close of the 
month no mackerel have been canght or seen. 

A few vessels from Gloacester will go to Flemish Cap for codfish^ 
bat probably none will visit the Greenland coast this year. The Gloa* 
cester schooners Davy Crockett and Arthar D. Story sailed on halibat 
trips to the coast of Iceland on March 23, followed, two days later, by 
the Annie M. Jordan. The schooner Concord will soon sail for the 
same locality. No other American fishing vessels are expected to 
visit Iceland daring the season. 

Fi»h landed at QloucesUr by the fishing fleet in Marohy 1887. 



Fishing grounds. 



By Okmeester resssls t 
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Off Sabl6 Island 
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By vessels belonging at other ports t* 
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12 
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8,846^800 
4,608.884 


1,072.000 
1,100.100 


1,726.000 
1,860.000 
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KOTS. — ^The misoellaneons receipts from other ports daring the month consisted of 1,000 boxes 
smoked herring, 1,650 qainials haKe, 100 oointals eod, 26 qaintaU haddock, 26 qnfaitals cask, and 21 
barrels flah-oil irom Mame : and 1,675 barrels flsh-oil from Tiverton, R. L 

* These fish were landed by the following achooners : Venna. or Bsstport. Me^ A. 0. Newhall. of 
Kew Castle. K. H. x Franklin S. Schenck and Mary & Hontvet^ of Portsmonth, K. u. t B. A. WiiUams. 
of Boston, Mass. ; Mary B. Story, of Swampscott. Mass ; and Clara & Grimes. Bstelle 
Bdith Conley. of Rockport. ~ ' 



Sb Nanan,and 



99.— ff OTS9 ON THK FBOaEBff-KKBBINCI TB 
I<AlfI» Alt 1» THK BAT OF FVlfBT BITBUf O 



B WITH ffBlTFOirffB. 
WIff TBB OF III94M8t. 



Bj W. A. "WUA^OX. 

The frozen-herring bosiness of the past winter closed early in ApriL 

The Newfoundland trade, in which twenty-seven vessels from Glon- 

.eester were engaged, was quite successful. The first one in search of 

frozen herring sailed on November 20, the last on January 21. The first 
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arrival at the borne port with frozen fish was on Jaonary 7, and the last 
on March S. Herring of large size and good quality were foaud very 
abundant both at Fortune and Placentia bays. Twenty-six cargoes 
were seenred at the former and two at the latter place, while one vessel 
in search of pickled herring sailed as early as September 17, securuig 
her cargo at Bay of lulands. Unfortunately one schooner was caught 
in the ice at one of the harbors of Flaoentia Bay before taking any her- 
ring on board, and still remains ice-bound. All of the others secured 
full cargoes, and three made two trips apiece. All arrived home in 
safety and found a ready market for their herring at reasonable and 
satis^tory prices, selling mostly at (1 per hundred, count. The balk 
of the receipts was used for bait. A few cargoes found sale at Kew 
York and Philadelphia, these being chiefly used for food. 

The following table gives the detailed account of the herring business 
with Newfoundland for the winter of l$86-?87 by Gloucester vessels, 
these being, as far as known, the only American vessels employed in 
the trade. In addition to these, at least two Provincial vessels, namely, 
the Anna Bobiuson and the Festiaa Lenta, carried cargoes of frozen 
herring from Ilfewfonndland to New York. 
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The Bay of FQudy frozen herring basioess daring the past winter 
has been mnoh below the average. Herring were ecarce mach of the 
time, and the bosiDess was more or less restricted by our fishery com- 
plications with the Provinces. The following table gives the qnaotitiee 
brought by Oloaoester vessels : 





SameotTUML 


QloDsixtra. 


of froien Wlisn) obuiasd. 
herring. 




Jul. «.■« 
Jm. 17, -SI 

Uu. B/ST 
Fab. 1* '87 
yeb.M.'W 
Uir. *.-g1 
Mai. 12. 'ST 


iiD.m 

190 000 
2M.m 

18a! 000 

220,000 

RMioUO 
250.000 


















































J, an, 000 











After toacbing and reporting at Gloacester, a few of these vessels 
proceeded to Boston and disposed of their fish for bait and food, though 
the larger portaoo was aold at Gloacester for bait. 

The cargoes mentioned in the above table constituted the bulk of the 
receipts by American sailing vessels from the Bay of Fundy, though 
the schooners Venus and Flora Wooster, of Eastport, brought 320,000 
aod 63,000, respectively, and the Charles H. Kelley, of Boston, brought 
160,000. The fish brought by the first-named vessels were obtained at 
Saint George, and those by the last-named from Grand Manan. In 
addition to those brought by sailing craft, large quantities of frozen 
herring were shipped by rail and steamer from Eastport and other 
fishery centers, to the principal markets of the Suw England and Mid- 
dle States. 



By W. A. WILCOX. 

Although April is a spring month, the weather has much resembled 
that of midwinter, with heavy falls of snow occurring so late a^ the 
18th. The cold weather and freqaent storms have considerably delayed 
the vessels in beginning their season's work. Daring the month com- 
paratively few Gloucester vessels have been employed, these fishing 
mostly on George's Bank and off Cape Ann, though a small fleet has 
fished OQ the Western Bank for cod and balibnt. 
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DoriDg the recent severe gales a namber of vessels have found it de- 
sirable to ase oil in breaking the force of the seas. This practice is grow- 
ing in favor among the Oloucester fishermen, and at least one vessel is 
claimed to have been saved in this way dnring the month. ISds vessel, 
the schooner Willie M. Stevens, while on her homeward passage, en- 
countered a heavy gale and came to anchor off Oashe's Ledge. Her 
anchor flEuled to hold, and it was by the use of oil that she was enabled 
to prevent the seas from breaking over her. 

Codfish have been scarce on George's and Western Banks, and the 
vessels from these localities have, with few exceptions, returned with 
small fares. On the shore-grounds off Cape Ann and in Ipswich Bay, 
however, they have been very abundant. This abundance has been es- 
pecially noticeable on the fishing grounds, 3 to 5 miles southeast firom 
Eastern Point, where cod of large size and fine quality are reported to 
have been more plenty than for years. During the greater part of the 
month the vessels fishing in that locality have had large catches. Some 
of these vessels, with crews of ten men, have left the harbor for the 
fishing grounds in the early morning and returned before dark with 
firom 12,000 to 15,000 pounds of codfish, while the dory fishermen have 
frequently caught from 800 to 1,000 pounds per day. On these grounds 
trawls and hand-lines were employed, the bulk of the fish being taken 
by the trawl fishermen. In Ipswich Bay trawls, hand-lines, and gill- 
nets were used, but by the 25th of the month most of the nets were laid 
aside. The large catch in the in-shore waters has offset to a consider- 
able extent the light receipts from the distant banks, thus bringing the 
total receipts for the month nearly up to those of April, 1886. 

Daring the winter of 1878-^79, the United States Fish Commission 
began the propagation of codfish at Gloucester, hatching out several 
millions of young cod, which were placed in the waters near Eastern 
Point, and the unusaal abundance of fish on these grounds is by many 
attributed to the stocking of these waters by the Fish Commission at 
that time. 

Owing to the cold and backward spring, the mackerel fieet have been 
considerably delayed in starting for the southern fishing grounds, but 
at the end of the month fifty-two vessels from Oloucester and other 
ports had sailed. The schooner Orampus, of the United States Fish 
Commission, sent out to study the habits of the mackerel, is reported 
as having taken the first fish, these being obtained on April 8, in gill- 
nets, about 50 miles east from Cape Charles. The schooner Caroline 
Vaught, of Boothbay, was the first to land fresh mackerel in New York. 
She secureil about 10,000 medium-sized fish 50 miles east of Ilog Island, 
in lat. 370 2iy N., and long. 74© SO' W., on April 21, tliis locality being 
nearly identical with that where mackerel were first taken in 1886. 

Between 1876 and 1880 no mackerel were taken by the southern fleet 
prior to April 2, the first catches being, respectively, on the 25th, 26th, 
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6th, 13thy and 2d of that month. From 1881 to 1885, inclasive, the 
first catches were made in March, these being obtained in 1881 on the 
22d, in the three following years on the 31st, and in 1885 on the 28th. 
Last year the first fish were seined on the 10th of April. 

The vessels fishing on George's daring the present month have re- 
ported finding several good-sized mackerel in the stomachs of the cod- 
fish. At its last session Congress passed a bill prohibiting the landing 
or importation of mackerel caught prior to Jane 1. This bill goes into 
effect next season, and continues in operation for five years. This is, 
therefore, the last season for some time during which the spring mack- 
erel fishing can be prosecuted. 

During the month numerous traps and weirs have been put in fishing 
order along various portions of the ^Nfew England coast, these being 
intended to supply the vessel-fishermen with bait, although many will 
ship their catch fresh to be used for food. 

The receipts of halibut have been much below those of April, 1886; 
those landed at Gloucester being chiefiy from the fishing grounds off 
Sable Island. Halibut are also reported to have been quite abundant 
off Nantucket Shoals. 

Fiah landed at Ghuoester bp the fishing fleet in April, 1887. 



Fishing gnmnda. 



By Glonceoter rewels : 

Georj;e*8 Bank 

Off Sable Island 

Grand Bank 

Western Bank 

Brown's Bank 

Banqnerean ■ 

Ipswich Bay 

Off Cape Ann 

BayoiFnndy 

New England shore (small boats). 
Kew Bngland shore (traps) 



Total 



By vessels belonging at other ports :t 

Off Cape Ann 

Ipswich Bay 

Jeffrey's Bank — 



Total. 



Total for April, 1887 

Total for April, 1886 
Total for April, 1885 



Number of 
Hues. 



101 
11 

8 
42 

2 

1 
15 
90 

1 



271 



13 
8 
1 



22 



Codfish. 



Poundi. 
1,806,600 



1,502,000 
40,000 



88,100 
434,600 



40, COO 



4,001,200 



49,100 
68,000 
10,000 



127, 100 



293 4,128,800 



312 
250 



4, 214, 900 
4,592,000 



HaUbnt 



Poundf. 

06,400 

876,000 

192,000 

60,200 

3,500 

16,000 



744,100 



744,100 



1,303,600 
978, 710 



Haddock. 



Ptnmdt, 
78,000 



60,550 



12,200 



150,750 



7,400 



7,400 



167,150 



155, 000 
185.000 



Herring. 



JfiMHMT. 



*180,000 



89,000 



219,000 



219,000 



•Frozen. 

t These fish were landed by the following schooners : David A. Osier, of Matlnicas, Me. ; B. A. 
Baker, of Jonesboro', Me. ; Grace Choate, and Comet, of Portsmouth, li. H. ; B. A. Williams, and 
Jolia A., of Boston ; Florence Kightineale, and Mary Story, of Bwampscott, Mass. ; Edith L. Conley, 
of Bockport, Mass. ; and Eliza, of Marolehead, Mass. 

NOTB. — The miscellaneoos receipts from other ports during the month consisted of 6,188 boxes of 
smoked herring from Maine. 



Glouobstee, Mass., June 15, 1887. 
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9r«— THK FISBBBIBfl OF OliOVCBSTBB, HASS^ IN UAT, 1887» WITB 

NOTB9 ON THOSB OF OTHBB I^OCAI^ITIBS. 

Kotwithstanding a backward season and the almost continaons cold, 
foggy weather, the fisheries have been actively prosecuted daring the 
month, and the receipts, while not large, have been in excess of those 
of May, 1886. The demand has improved, bat the receipts have been 
ample to supply the trade at fairly remunerative prices. 

Oodfish have been reported scarce on many of the distant fishing 
grounds, enpecially on George's Bank ; but they have been more than 
ordinarily abundant on Western Bank and in the shore waters off Gape 
Ann. The large school of cod found in these waters in April has re- 
mained in the vicinity, and the Gloucester shore fleet have found excel- 
lent fishing throughout the month in the immediate vicinity of the har- 
bor. On May 6 the schooner Northern Eagle, with a crew of ten men, 
secured 24,000 pounds of cod on the local grounds, 3 to 5 miles south- 
east from Eastern Point — the eastern extremity of the harbor. 

On May 8 nine vessels landed a total of 176,000 pounds of codfish, as 
the result of two days' fishing with trawls. The following statement 
shows the catch of each of the vessels separately and the number of 
men constituting the crew : 



YtmeL ^^' CAtek. 




Schooner Abbie A. Show 12 43,000 

Schooner Bising star 10 88,000 

Sloop Dizey 10 40.000 

Sloop Breese •- 4 18,000 

Sloop Teddie 3 10,000 

Schooner Chromo 4 9,000 

Schooner Grade 4 7,000 

Schooner Optlmatas 2 0,000 

Schooner Jolia A 4 5,000 



In addition to the above, each of these vessels landed a few hundred 
pounds of haddock. The boat-fishermen also had a large catch on the 
same grounds with hand-lines. The fishing in Ipswich Bay, on the north 
side of Cape Ann, was also much better than in May of 1886. 

The receipts of fresh halibut show a gain over the corresponding 
month of last year. The schooner Willie M. Stevens arrived on May 
13, with 74,000 pounds caught on Grand Bank ; this being the largest 
fare landed during the month. The prices at that time were, owing to 
the oversupply of halibut, lower than at any previous period during 
the year, the cargo selling at 2J cents a pound. The schooner 0. B. 
Manning, while on a halibut trip, went ashore on Gannet Ledge, Nova 
Scotia. The crew were saved, but the vessel proved a total loss. Of 
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the Oloaoester fleet visiting tiie coast of Iceland for halibut duriug the 
jHresent season, the Davy Crockett was the first to arrive there. She 
reached the fishing groands on April 8, nineteen days after leaving 
Gloocester. The second vessel to arrive was the schooner Annie M. 
Jordan, after a passage of twenty-three days. Qalibnt were reported 
as abundant, thoogh it was said that the only fishing by the natives was 
for sharks. Oapt. John Cousins, of the schooner Annie M. Jordan, 
writes that on the passage, while in latitude 59^ 20', longitude 3(P 10', 
he sailed through vast quantities of dead fish, extending a distance of 5 
miles. The fish were strange to the crew, differing from any heretofore 
seen by them. They were from 12 to 16 inches long, some of them resem- 
bling rock cod. 

The schooner Paul and Essie, of Swampscott, arrived home from 
Pensacola, Fla., where she had been engaged for four months in the 
red-snapper fishery, having stocked $4,400. She reported having found 
new and valuable fishing grounds off the Florida coast. 

The southern mackerel fleet received daily additions to it3 numbers 
daring the month, though fewer vessels have been engaged in the fish- 
ery this season than are ordinarily employed. The catch was far from 
satisfactory, owing largely to unfavorable and foggy weather during a 
large part of the time. Only a few of the vessels have caught any con- 
siderable quantity of fish, many of them having but a few barrels, and 
others have returned to refit without having caught a single fish. The 
total catch of mackerel by the southern fleet, from the beginning of the 
season up to the end of May, aggregated only about 5,000 barrels of 
salt mackerel, sea-packed, and about 8,000 barrels sold fresh. The 
mackerel are now well to the northward, and the body of fish seem to 
have disappeared for the time being. The mackerel vessels are widely 
scattered. A large part of the fleet is cruising between Fire Island and 
the Bay of Fundy, going as far to the eastward as George's Bank ; quite a 
number remain in the vicinity of Block Island, and the remainder are 
cruising off the Nova Scotia shore. Large schools of pollock are re- 
ported off Gape God, and the fishermen claim that they have kept the 
mackerel away from the shores. 

The catch of small herring in the vicinity of Eastport has been unusu- 
ally light, and the sardine factories located there are reported to have 
packed only 2,000 cases up to the end of May, against 50,000 cases to 
the corresponding date in 1886. 

The weir and trap fishing along other portions of the New England 
coast has fluctuated considerably. At times large catches have been 
made in certain localities, and again only small quantities have been se- 
cured, but enough bait has been taken to supply the fishing fleet at 
reasonable prices. Salt-dam bait, however, has proved very successful 
in the Western Bank cod fisheries, and the vessels from this port making 
the quickest trips and securing the largest fares have used salt clams 
exclusively. The schooner John W. Bray, which sailed from Gloucester 
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OD January 18 to engage in the Newfonndland fix>zea-berriDg trade, was 
detained by being frozen in at one of the harbors. She returned on 
May 12 wiUi a cargo of 600 barrela pickled herring. 

fbA lanied at Gtoitoeittr by ike fl$ki»g fleet i« Jfay, IBBr. 
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1,202,400 
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83.000 


HOOO 


4Si,ooo 


BO. too 


■'"1 




?saS?S:j;!IS::;;- 

Total for May, 1SB5.... 


3S 


7,13D.»0U 

as 


l,334.00< 
'Mg.05( 


eo.000 


60,000 


003; OUI 


'SK 


:q::" 



*The mlscellaneoiu reoalpta ti 
•• •—a Nlnntlo. Conn 



m otlicr pocU '■.nrlug tbe month oonaiitad of 1.000 bunla 



Br W^- A. W^ILCOX. 

The flaUcries of Gloucester tluriug tbe paat month have not been as " 
satisfactory- as was anticipated. Vessels have sailed for the flsbing 
grounds at frequent intervals, many of them starting on their first trips 
for the year, while others iireviously employed, after returning home 
with small fares, have refitted aiid again departed. 

The receipts of cod at Gloucester during the mouth show a large in- 
crease over those of the corresponding month in 18S0, but this increase 
is due to the largo number of vessels from other ports landing their 
fares at Gloucester, and not to the greater abundance of fish. Codfish 
are reported to have been scarce on many of the distant fishing 
bank», and vessels have, as a rule, returned with only partial cargoes. 
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Qd George's the catch was larger thau daring the preceding month, 
bot not eqaal to the light catch of June, 1886. 

The schools of cod frequenting the shore waters off Gape Ann daring 
the spring months have disappeared, and the catch in this locality has 
been light. Of the Gloacester vessels employed in the cod fisheries on 
the off-shore banks those nsing salt-clam bait exclusively have, as a 
rule, been more successful than those supplied with fresh bait. Many 
vessels depending entirely upon fresh bait have returned from Western 
Bank with an average of only 25,000 to 40,000 pounds. Among the 
arrivals of vessels fishing on Quereau, Grand, and Western Banks with 
salt clams are: Schooner M. H. Perkins, 140,000 pounds; schooner J* 
W. Collins, 140,000 pounds; schooner Druid, 135,000 pounds; schooner 
Flash, 90,000 pounds ; and schooner Legal Te nder, 60,000 pounds. Hake 
have been reported more abundant off the eastern portion of the New 
England coast, and on Cashe's and Jeffrey's Banks, during the month 
than during any preceding June for some years. A large percentage 
of the catch has been landed at Gloucester, and the receipts show a 
considerable increase. 

Halibut have been scarce during the month, the Gloucester vessels 
arriving with small fares. The bulk of these fish are landed fresh and 
at once iced in boxes and distributed by rail to the trade. At times of 
oversupply the surplus is sent to the smoke-houses. 

Pollock have been found in usual abundance off Gape God, being 
caught chiefly in traps and purse-seines. 

The mackerel catch, although an improvement over that of 1886, has 
not thus fiekr been satisfactory. Almost daily additions have been made 
to the mackerel fleet, and the fishing grounds about Block Island, off 
the New England and Nova Scotia shores, and in the Gulf of Saint Law- 
rence, have been well patrolled. At the close of the month the New 
England mackerel fleet numbered about 250 vessels, most of them cruis- - 
ing between Gape God and the Bay of Fundy, though about 30 sail had 
already entered the Gulf of Saint Lawrence. The first American seiner 
to enter the gulf during the present season was the schooner A. R. 
Crittenden, which passed through the Gut of Ganso on June 15. The 
schooner Albert H. Harding followed soon after, but after a short cruise, 
during which not a single mackerel was seen, she returned, reaching 
Gloacester on June 27, and landed a cargo of 126 barrels, part of these 
being taken before entering the gulf and the remainder on her return 
passage after leaving same. Mackerel have schooled freely all along 
the New England coast, and occasional good catches have been made, 
but meet of the schools have been small, containing only a few barrels. 
3Iuch of the time the weather has been foggy, and seiners have been 
obliged to remain idle. The receipts have been light, and prices have 
advanced firom $6 per barrel to $9 for sea-packed mackerel. 

Herring of good size have been abundant along various portions of 
the shore between Gape God and Eastern Maine. The catch in weirs 
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and traps, and the occasional catches by the mackerel seiners, have 
been ample to supply the fishermen with bait at satisfactory prices. 
The small or sardine herring have been scarce most of the season in the 
vicinity of Eastport, and the canneries have done but little. 

As far as known, the first swordfish of the season was caught off 
Block Island, and landed at New Bedford on June 11. 

There has been a steady and good demand for all the Varieties of 
salt fish, the receipts being taken at more satisfactory prices than those 
prevailing a year ago. No stock is accumulating. Prices for fresh sea 
fish have fluctuated, but the demand has been good, and cod and had- 
dock have brought better prices than during June, 1866. 

On June 30 there were 480 vessels, aggregating 30,848.02 tons, be- 
longing in the district of Gloucester. Of these, 380 (over 20 tons each) 
Aggregating 26,666.12 tons, and 49 (under 20 tons each) aggregating 
556.07 tons, were em ployed in the fisheries. The fishing fleet of the dis- 
trict, when compared with that of June 30, 1886, shows a decrease of 8 ves- 
sels, and an increase of 164.23 tons ; this increase in tonnage showing 
that larger-sized vessels have replaced those lost or sold. 

Fish landed at Gloucester hy the fishing fleet in June, 1887. 



Fishing groande. 



Fares.; ^'^^^' Codfish. Halibut, 



Hake. ! Cask. 



Pol- 
lock. 



By Gloucester vessels : 

George's Hank 

Western Bank 

Grand Bank 

Jeffrey's Bank 

Brown's Hank 

Cashe'sBank 

Oueroau Bank 

Bay of Fund J- 

La'Have Bank 

Saint Paul Island 

Off Newfoundland 

Off New England shore . - 
Off New England shore .. 
Off Nova Scotia Cape 

shore 

Off New England shore 

(small boats) 

Gloucester harbor (traps) . 
Off Magdalen Islands 



Total. 



By vessels belonging to other 
ports:* 

George's Bank 

Jeffrey's Bank 

"NVesiern Bank 

Quercau Bank 

Nova Scotia Cape shore. . . 

Nantucket Shoals 

Cashe's Bank 

Off N«*w f^ngland shore. . . 
Off New England shore. . 



Total. 



Total for Ju no. 18H7. 
Total for J line, IH^O. 
Total for Juno, 1885. 



yo. : BbU. ' Lbs. Lbs. ' Lbs. 
ISr 2,351,000' 175,600 2,000 

26 ,2,401,000 16,3001 

141 ; 165,000 472,000! 

41 ! 33,000 ! 19,000 

2: I 73,000 1,800' i 

3 ! 55,000 ' 35,000 

3. ' 280,000 42,000 | 

5 1 85,000 1,300 7,000, 

1 20,000 I 

1 I 7,000" I 

1 1 ' 25,000 



Lbs. I Lbs, 
3,000 8,000 



5,000, 



8.000 



8, 
44 

2o! 



3,356 
3,855* 



46,000 



8,000 . 
I 



2;. 



50,400 
'75, 606 



44,500 



9, 700. 



Had- Her. 
dock. ring. 



Lbs. Bbls. 



2,000 



1,300 150 



6.550 



271 ' 7. 211 5, 614, 400 805, 500 80, 700 8, 000 11, 000, 9, 850 



2,000 



1,000 



18 : 238, 000 40, 100 

14 ! 165,000 150,000 

8 , 855,000, 1,800 

1' I 25,000 

2 i 75,000 

li I 4,000 7,000 

20 1 450.000 239.000! 7.000 4,000 

22 133,000 72,000; '422,500 

12 841 1 



08 

260 
31»0 



50 



200 



eo 



8411.920,000 73.000 4<n, 0(.>0 9, OOO 422,500 5.000 80 



8,052 7,534,400 879.400 541.700; 17,000 43:*, 500 14, 860 280 

2, 445 5, 082, 00( H , 1 87, 1 50 98, (HM> 34, 000 380, 000 

6, 626 8, 243, 200 1. 204. 000 1 13. 80O 103, 500 109. OOO 



* The inirtcoUancouM receipts fiom other ])ort8 during the month consisted of 50 quiotaU cod, 50 
luintalri hake, 30 quintals cusk, and 150 (juintala haddock, all from Maine. 
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Vol. VII, :%o. 6. Wa^iihingtoii, D. €. Oct. 6, 1 887. 



^••—I.'VJVBIES TO THE FI8UEBIEa» I.'V THE BALTIC BY SEALS.* 

By Mr. lIlNCKELIflArVIV, 

Iloyal Superintendent of FishriiH. 

• 

The constantly increasing number of seals on our Baltic coasts has 
become so serious a danger to our coast tisheries, that it appears high 
time to find ways and means to keep these injurious animals away from 
onr shores. Ten or fifteen years ago, when our fishermen still under- 
rated their destructiveness, and at best were amused to see one of them, 
;t was hardly thought possible that these animals would one day en- 
danger the fisheries on the coast of Sleswick-IIolstein, where they for- 
Hjeily appeared only in small numbers and at places where there was 
ii«»r much chance of their injuring the fisheries. 

Those fiords sufier most where cod fisheries are carried on with nets 
aii«l bow-nets during the months of October, November, and December. 
The ilamage done to the fisheries by seals in Eckernf(3rde and Neustadt 
iilone is very consideraLle, as they frequently tear about a hundred neis in 
I >ne day. Unfortunately l he fishermen are very slow in making such cases 
public and bringing them to the knowledge of ])ers()ns interested. 

IJuuting seals on our east coast has so far had little or no result. 
This sport olfers too few attractions, for the seal when mortally wounded 
invariably sinks to the bottom, where, at least in deep water, it cannot 
be reached. It might be said that the purpose is fully answered if the 
seals are killed. But who will do this? There is no use in the fisher- 
men carrying firearms, as they have often done, because they can en- 
gage in seal-hunting only in time left over from their proper employ- 
ment. Moreover, fi rearms are rather in the way in a boat where fishing 
18 being carried on, because there is constant danger that the crew will 
come in dangerous contact with these weapons. Seal-hunting from a 
lji>at is not very pleasant for sportsmen, because it can be done only in 
winter, and even then is very uncertain. An effective protection against 
seals, therefore, cannot be obtained in this way, and even the granting 
of ivwards for killing them would uot answer the purpose, because the 
huntsman can only in very rare cases prove that his shot has been suc- 
cessful, as the dead seal cannot be taken from the surface of the water, 
!>ut sinks to the bottom. 

• •* SchddigtiHgen der Fischerei in der Osisee durch Seehundr.-^ From Alittl,eiluv(jen der 
Section des Deutschen Fischerei- Vereins fUr K'dsten- uud Hochsee-Fischerei, Xo.s. 4 aud 5, 
i^rlio, April and May, 1836. Translated from the German by Herman JaC(^bson. 

BULL. U. S. F. C. 87 G 
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EveD if the fisbermeu should succeed in keeping these auiuials at bay 
vith firearms, this would be possible only while they were working 
their nets in the fishing- grounds ; but as soon as the boats were gone 
the seals would do as much injury as before. In favorable weatliernets 
and buw-nets remain in the water from twenty-four to forty -eight hours 
before they aie hauled in and the fish taken out, while in stormy 
weather four or five days may pass before a boat will venture out to 
haul in the net^s. Such a i>eriod, when, owing to the ix)wer of the ele- 
ments, fishing is at a standstill, is made good use of by the seals, so that 
after such pauses torn nets and half-devoured fish are found in the 
fishing-grounds instead of nets full of fish. 

Such occurrences are exceedingly common during the season when 
the seals visit our co^ists, and no one who has not seeii the damage 
done to the fishing apparatus by the seals can have an adequate idea 
of the extent of this calamity, esi>ecially during last winter. Among 
the rest, a number of bow -nets for catching cod in the Neastadt Bay 
had been repeatedly torn to such a degree that it too'k weeks and a 
considerable outlay of money and labor to repair the damage. 

In the neighborhood of the Sc hlei, where there were hundreds of 
flounder-nets, these were so badly injured by the seals that in a few 
weeks they had become useless. In the inner portion of the Eckem. 
forde Bay nets and bow-nets (a particularly large number of the latter) 
had been injured by the seals to such a degree that when they were taken 
ashore to be dried they had many holes large enough for a man to 
creep through. In some cases the fishermen were compelled to stop 
fishing, although there were plenty of fish and the prices were high, 
simply because the seals had destroyed their apparatus. The cod fish- 
eries by means of bow-nets h ave a still greater attraction for the seals 
than the fisheries with stationary nets, because in the meshes of the 
latter the fish hang quietly while they sport about freely in the bow- 
nets, and thereby attract the attention of their enemies. 

Frequently seals will attack bow-nets filled with fish from the outside 
Ijy tearing the sides and catching and devouring the fish which try to 
escape through the oi>enings. But they also know how to find their 
way through the neck of the bow-net by advancing from one chamber 
to the other until they reach the fish in the last chamber. But as the 
last chamber of the bow-net has a narrower e ntrance than the first, it 
sometimes happens that the robber is caught and killed by the fisher- 
men. On the whole, however, such o;ises are rare, because the bow-nets 
do not possess the necessary power of resistance required to hold the 
seals, which are armed with very sharp teeth. 

It is not easy to answer the question as to how the evil can best be 
remedied, for even the use of poisoned fish as bait (apart from the 
danger connected with this method) would not be of any use, because 
the seals are very choice in the selection of their food, and would only 
take to the dead bait if there was absolutely no chance to get fresh fish, 
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acasie wliioii will hardly t-ver o«tv;ir in ;he v\ven sinu h miijh: iv r\v\>w» 
iDirii4ltr<i to liiiike ail ei|>eriiiK*iii ti^nii lv.>\r-noic> luado of ^<Alvatu«<NimMi 
wire. piiiuieJ browa. like The color of the lK>w-iunc> u^u^lly omplojxst 
TLc sbai^ of rhrse lx>w oeis shonlti be t h^t of the common Iwr^nets uso«il 
for ciitching eoiU but the entniiiees to tbe ditfeivnr chjuwlvr^ $hottM l^ 
so arraQ<^ as to m;^ke it easy for the seals to slip in. Live fish — 
esptx^iallv cwK of which the seals ane very fond — mights if neivssiury^ l^ 
pot in thes;e bow-nets when they are set : but there would prvd^ably l>e 
no lack of bait to attract the seals, as even in wire Ih>w nets plenty of 
fish are caught. Such an experiment* which should Ih^ made in plac^^s 
frequented by seals, would not involve any great exiH>nse^ and would 
certainly be a step towanl solving ihe question as to the l>est way of 
protecting the fishermen against the seals. 

The chiefcause why the seals infest our fishing-grounds in such large 
numbers must, however, be sought in the circumstance that in many 
places they enjoy full protection, so that sjwrtsmen and visitors to 
watering-places may have a chance to follow the siH>rt of seal-hunting, 
Near the Island of Riigen certain districts aix* rente*l out to seal-huntei^* 
and the persons owning these districts take gixnl can* that the game 
shall not decrease, but nUher iucrease, in numlHn\ 

Kiel, Germany, April, 1SS6. 



30.~REP0BT Oyi TBE tiBAD WORK OF TBE NTBAMEBFIHB BAWK 

DVRING TBE SEASO^T OF lS8r. 



By :ilate JAIflES A. S.^ITII, U. S. N. 

[Abstract. ] 

The shad work prosecuted by the steamer Fish Hawk during the sea- 
son of 1887 covered the period from May 2 to 2(>. inclusive. 

On May 2 the ship took a i)osition on the east side of OhesapoaUe 
Bay and near the mouth of North East River, at^jacent to the ilnV.ing 
shores and gillers in that vicinity, and began (ho work of hatching. 

On May 3 arrangements were made with the proprietors of the i\M\ 
ing shores and the gillers to pay them for all impn^gnated sha<l eggs, 
and the spawn-takers began by tending Carpenter's Point, lied Hank, 
and Roche's fishing shores. As many gillers as could be conveniently 
were visited by the crew of the vessel. 

On May 4 the ship was visited and inspected by (he Assistant Oinn- 
missioner, who gave instructions for the vessel to renniin on this sta- 
tion until further orders, and the work of collecting, hatching, deposit- 
ing, and transferring was Ccarried on until the end of the season. 

On May G, all of .the cones and hatching jars being full, l,l'U),00()egg8 
were transferred to Battery Station. The next day, spawn being plen- 
tiful, 3,157,000 impregnated shad eggs were deposited. 

On May 8, spawn still being collected In great numbers, the outsido 
hatching cylinders were put in operation and 220,000 eggs were vjUvti^vV 
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in each of tbe six cyliuJers; but, owing to the eggs havinjj stood in 
bncketa for some honrs while the appanttas was being arrangeii, the 
number hatched out vtas very small, about 25 t>er cent. 

On May 11 a shipment of 1,250,000 ahad fry was made by the steamer 
Halcyon, to be deposited iu the Sassafras Eiver. 

Oq May 11 2,000,000 gooil impregnated shad eggs were sent to Dr. 
E. G. Shortlidgo, Wilmington, for the Delaware fish commission. 

On May 15 a second trial was made with the cylinders, which resulted 
very satisfactorily. On the previons trial a great many young fish bad 
brolien their sacs by trying to get through tbe wire gauze. In this in- 
stance a layer of cheese-cloth was placed over the wire, thereby pro- 
tecting the eggs and young fish. It being fine weather and the water 
smooth a percentage was hatched out equal tothatsecnred by the cones. 

On May 19 a second shipment of 1,054,000 ahad fry was made by the 
steamer Ilalcyou, designed for tbe Chester River; but, owing to an ac- 
cident to her machinery, the tish were deposited iu Elk River and Bo- 
hemia Creek. 

On May 23 it was found that the percentage offish hatched from eggs 
received within the few preceding days had been very small owing to 
so many dead eggs being found in the jars and cones. Eggs which, 
when brought on board, seemed in prime condition and proi>erly impreg- 
nated, died rapidly after being in the apparatus for thirtj'-stx hours. 

The work continued until May Ji6, when, iu accordance with instruc- 
tions, hatching operations were discontinued for the season, and all fish 
and eggs on hand were transferretl lo Dattery Station. 
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31.-EXPERiniEIVTAL HYOIENE-OBAEBVATIONS OM THE REI> 

' FLESB OF TBE CODFISH.* 

By Dr. ALEXANDRE I<A¥ET. 

[lieport made to the Mayor of Bordeaux.] 

Fisb-dealers acknowledge that the redness in codfish has only recently 
made its appearance, and attribute it to the use of Mediterranean salt. 
This leads ns to a consideration of the methods of preserving fish by 
salting it, and of the influence which the degree of salting may have on 
the development of parasitic germs in albuminous substances. Practi- 
cal observations have revealed certain facts which appear to show the 
influence of the method of salting on the appearance of parasitic germs 
in such substances as the red flesh of the codfish and the Narwegian 
sardines; and facts brought out by actual experiments have proved 
that sea-salthas an influence on the development of such germs. Miquel 
has shown conclusively that in proportion to the quantity of salt used 
in preserving articles of food, parasites appear in greater or less quan- 
tity 5 a certain proportion of salt favors their evolution, whilst another 
proportion entirely prevents it. 

On the other hand, facts gathered from actual observation relating 
exclusively to the sanitary side of the question, show that there have 
been actual cases ot poisoning from codfish which had become changed 
without turning red or by turning red. The cases of poisoning by 
changed codfish which had not turned red are among the earliest known 
and the most common ; whilst the cases where the codfish had turned 
red are very rare. The first cases of this are those reported by Dr. 
Bertherand, of Algiers, in January, 1884. The hygienic commission of 
Algiers had recognized the necessity of withdrawing the red codfish 
from the market. This is the only precedent which can be quoted. 

A second case produced by red codfish is that reported by Mr. Beren- 
ger F^raud, where 200 of the 380 men composing the crew of the man- 
of-war Vengeance, at Lorient, became more or less seriously indisposed 
after having eaten codfish from the naval provision bureau (October, 
1884). This fact has probably drawn special attention to the red codfish 
and has caused the recent prohibitory measure. 

The cases of indisposition caused by partaking of spoiled codfish re- 
semble in every particular those produced by using animal food which 
has undergone a certain degree of decomposition. We invariably find 
the same series of gastro-intestinal, cholera like symptoms, accompanied 
by more or less clearly defined disturbances of the nervous system. It 
is generally agreed that these symptoms are caused by the formation 
in articles of food of a poisonous alkaloid. Brieger (1884-1885), who has 

..T ■ 

• ^^Hygihne ExpMmentale, JSote sur le rouge de la MortieJ** From Revue Sanitaire de 
Bordeaux et de la Pravincey April 25, 1886. Translated by Hermann Jacobson. 
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mada-experimcutal researches regarding such alkaloids {ptomaine) de- 
veloped in spoiled codfish, has discovered in such fish, besides the alka- 
loids generally found in decayed animal articles of food, a particular 
kind of ptomaine^ the gadinine. Other authors, among them Anrep and 
Bocklisch (1885), have also tnade an investigation of the ptomaiHe found 
in the decayed flesh of fish. 

As regards the red codfish, it should be stated that the reports on 
cases of indisposition caused by red codfish also make mention of a 
putrid odor of the flesh, of its softening, and its tendency to crumble 
to pieces. The red codfish which produced these cases of indisposition 
was certainly spoiled, the symptoms observed being those produced by 
animal articles of food which to a certain degree had become decom- 
posed ; but the redness has been given as the cause only in as far as 
one has been led to consider it as favoring a change of the flesh of the 
codfish. It may, however, be asked if this redness does not also show 
itself ui codfish whose flesh is sound ; and, in our opinion, this is gen- 
erally the case. The redness is really an external phenomenon. Among 
a large number of codfish in which redness had shown itself there were 
found, just as among codfish which showed no redness, sound, compar- 
atively sound, and spoiled fish. 

These are the first results of investigations made by us at the labo- 
ratory of hygiene of the Medical School, assisted by Mr. Artigalas, 
professor at this school, and Mr. G. Ferr^, superintendent of histolog- 
ical experiments. 

This first report is confined to the nature of the red color of the cod- 
fish, to the manner in which it spreads on the surface and inside the 
tissues, and to the relations which may exist between the presence of 
this red color in the interstices between the bundles of muscles and the 
change or decay observed in these bundles. 

The only observation known to science as regards the nature of the 
red color in the codfish was made by Mr. M6gnin, a distinguished au- 
thority on micrography, to whom Mr. Bertherand had forwarded sam- 
ples of the red codfish which had caused the cases of indisposition at 
Algiers in 1884. Mr. M^gnin considers the redness as a fungus growth 
of the family of the ^^ProtomyceteSj^^ and of the variety ^^Coniothecium,^ 
The characteristics attributed by him to these minute organisms are 
the following : ^' Bound spores of a very pale rose color, with granular 
contents, and a small kernel measuring from six to ten thousandths of 
a millimeter in diameter ; the largest of these spores are divided into 
two or four equal parts, which become new spores; a short mycelium, 
hardly discernible, in most of these diminutive spores." 

We should add, from a practical point of view, that neither Mr. 
M^gnin nor the other persons who have studied the sanitary side of 
this qaestion have made practical experiments by making animals 
eat of red codfish. We must say the same as regards ourselves* 
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Mr. Berenger-F^raud, iu his very remarkable cliaical examiuatiou of 
the cases gf indisposition observed at Lorient among the crew of the 
Vengeance, has not made any personal investigation of the nature of 
the red codfish. He attributes it, according, as he states, to the few 
authors who have occupied themselves with- this question, to the pres- 
ence of a small fungus, the Penicillium roseum. But, to begin with, 
what is this Penicillium roseum f In the investigations made by us at 
the laboratory of hygiene at the Medical School of Bordeaux we made 
strenuous eftbrts to throw aside all preconceived notions and to de- 
scribe only what we had occasion to personally observe. 

The question before us was really not so much to specify the nature 
of the small organisms which constitute the redness of the codfish as 
to determine the conditions of their presence iu the different samples of 
codfish submitted to us for examination. In making a general exami- 
nation of the redness in articles of food, we find that the small organ- 
isms containing erythrogeu found in articles of food occur in greatly 
varying forms, from the Micrococcus prod igiosua common in albuminous 
and amjiaceous articles of food, to the numerous Bacilles erystrospores 
found in decaying albuminous substances, and from the isolated 
micrococcus to the composite forms, composed of two, three, or four 
elements, like the Micrococcua aurantms, or the gelatinous aggrega- 
tions composed of numerous elements, like the Bacterium rubescens. 

The red on the surface of the codfish shows itself iu the shape of 
granular matter, developing iu moist streaks in the folds and furrows or 
mingling with the outer layer of salt, as may be observed especially in 
the kind of codfish called '' green codfish." In laying bare the lower 
layers one finds absolutely no redness in the flesh. 

On the dry codfish, that which belongs to the large red kind, for in- 
stance, the colored matter shows itself on the surface in diffused forms 
of a whitish and rosy appearance; and when the outer layer has been 
removed, it is found again in the form of an infiltration in the inter- 
stices between the bundles of musclCvS and having a bright blood-red 
color. In cutting into the codfish we find these red infiltrations in all 
the fissures, depressions, and intorstices, more particularly in the inter- 
osseous and latero-vertebral furrows. It is this condition of being 
almost entirely penetrated by the red color which gives to the dry cod- 
fish, when held before a bright light, a very marked rosy transparency. 

In examining the red substance under the microscope we find, after 
it has been dissolved in water or glycerine, that it is composed of (1) 
crystals of sea-salt; (2) lanceolate lamellae; (3) a granular substance ; 
(4) muscular elements ; (5) special elements, which we shall describe 
below. 

(1) The crystals of sea-salt do not show anything of special interest; 
by the side of them we find some rusty fragments which appear to be- 
long to the particles of iron sometimes fouud among sea-salt. 
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(2) The lanceolate lainellaB originate in cavities found in the layer of 
coiltish immediately underneath the red part. These cavities where the 
lainelhedeveloj) are formed at the expense of the muscular tissue. The 
lainelhe are colored by carmine 5 they are the result of a transformation 
t>f the muscle. They are certainly not composed of a fatty substance, 
for they do not turn bla<;k by an application of osmic acid, and even In 
muscles which were cut and to which this acid was applied, the 
cavities inclosing the lamellad remained light whilst the muscular sub- 
stance of the codfish turned completely black. This coloring of the 
muscle of the codfish is caused by its being impregnated with an oily 
substance. 

These cavities, when beginning to form, are entirely tilled with la- 
mellae; later when they increase in size they begin to open out in a level 
with the red which enters them, and their center becomes granular. 
By the side of these cavities others are found which are empty and 
which look as if they had been cut with a sharp instrument. They are 
scattered throughout the entire tissue of the codfish, both in that por- 
tion which comes in contact with the red and in that which is next to 
the skin. 

(.5) Thegranuhir substance appears to be composed of detritus mixed 
with elements in which three or more form a sort of an organism, and 
with the special elements which we are going to describe. The color of 
this sul)stance is light yellowish. 

(4) The muscular eh'ments terminate in irregular borders of a granu- 
lar nature, which appear (jorroded. They are probably the result of the 
breaking of the muscular tissue consequent upon the growth of the cav- 
ities filled with lamelhe an»l a granular substance. These muscular ele- 
ments have preserveil their striation. They tioat in the litiuid produced 
by decomposition, and probably aid in forming the granular substance 
describe<l above. 

(5) We now come to the description of the special elements which 
enter into the composition of the red, properly so called. These elements 
approach, as to t'onn, the elements called sarcodes, found in decaying 
substances but also in sound substances. They represent quarters of 
a sphere united by a common diameter. There are some in which the 
segmentation of one-half of the sphere has not taken place, and which, 
therefore show the form of two cpiarters of a sphere and a half-sphere 
joined on the tlat side, whilst others are two half spheres, whose segmen- 
tation is not complete. These elements are reiVingent, and appear at 
first sight to be homogeneous. When dissolved, however, or rather when 
brought into contact with a solution of osmic acid (I per cent, of acid), 
each element assumes a brown color, an<l spherical granulations make 
their api)earance and a double outline. 

Taken sei)arately, each of these elements is transparent and colorless, 
but when grou[)ed in masses forming several layers it can easily be 
seen that the center of the mass is of a rosy color, the density of the 
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mass iucreasiii^r Irom the peripbery to the center. The color would, 
therefore, appear to be due to the greater or less quantity of these ele- 
ments in the nia.«8. 

But we deemed it proper to ask whether the mass of granulations 
properly so called did not aid in producing the red color. One of our 
number thought that the red was formed exclusively by sarcoid ele- 
ments. He ascertained in fact that there was no veil granular mass 
without sarcoid elements, while a mass composed solely of these ele- 
ments was invariably found to be more or less red. This is, however, 
still a subject of controversy between us, and we therefore reserve our 
final opinion on this point. 

From the preceding facts, and following the micrographic examina- 
tion, we have arrived at the following conclusions: 

(1) There are on the surface of the codfish, tainted with redness iu 
the interstices between the superficial muscular bundles, special organ 
isms of a vegetable nature which constitute the coloring elements. 

(2) These elements are found in masses together with a granular sub- 
stance composed of single or double grains, zooids and detritus. 

(3) These colored masses become denser when in close proximity to 
the salt crystals, appear together with them in the interstices between 
the muscular bundles, and fill the small cavities which we have de* 
scribed when these open on a level with them. 

An important iK)int to be elucidated was whether in the sound cod- 
fish, without red, the cavities above described could be found. It 
was easv to ascertain this. Cuts made in a codfish of this kind re- 
vealed the cavities formed of ray like lamellsB, and more or less filled 
with detritus. They are found, as in the red codfish, in the first ven- 
tral muscular layer in the shape of grains making a screeching noise 
under the glass plate when the preparation is pressed. 

This kind of corrosion of the muscular fibers must therefore be at- 
tributed to an entirely different cause than the presence of the red. It 
is probably a normal production in the codfish caused by the salting 
process. 

In the codfish tainted by the red no other change is observed in the 
muscular tissue except this formation of small cavities which are found 
in the salt, the white and sound codfish, only the red finally penetrates 
the fish, continues to develop, and gains in strength. 

To sura up, it appears from this first series of experiments made by 
us that the red in itself cannot be considered as the cause of indisposi- 
tion pro<luce<l by spoiled codfish, and that the poisonous character of 
the codfish depends entirely on the state of its putrid decomposition. 

In future reports we proiwse to give the resnlt of our researches re- 
ganling the experimental culture of the diminutive organism which 
constitutes the red in the codfish, reganling its transmission and its de- 
velopment in sound and decayed codfish, and regarding the various 
conditions (salting, packing, storing) which, from a practical point of 
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view, may serve to protect the codtish agaiust the deveiopiueut of the 
red.* 

We cauuot at preseut dwell any lontjer on this side of the question, 
for, as we have already stated, we shall in a future report give the re- 
sults of our investigations regarding the different methods of salting, 
the examination of the different kinds of salt used, the packing and 
storing of the codfish. We shall merely state regarding the nature of 
the small organism composing the red in the codfish that we have 
never yet found the slightest trace of a mycelium. We therefore do 
not believe that it is a fungus, not even one of the family of the Dis- 
comyceies^ like the Protomyces for instance. It is doubtless an alga, but 
it is an open question whether it is a Begffiatoa of the family' of the 
yostocaceWy like the Clatlirocystis^ which Mr. Farlow considers as the 
cause of the red in the codfish. 

Bordeaux, France, March 24, 1886. 



Sd^RBPOBT OF OPEBATIONH AT THE SHAD-HATCHIIVG STATIOUT 
•N BATTERY ISLAND, IVEAB BAVBE BE OBACE, MB., BVBINO 
THE SEASON OF 18S7. 

By "W. dec. RAVENEL, 

Superintendent of Batttrtf Station, 

Active operations in the i)roduction of young shad were very much 
delayed by strong freshets in the Susquehanna Kiver and exceedingly 
cold weather, but preparations had been completed for the work some 
time before eggs could be obtained. It was not until April 26 that the 
first spawn was taken, and this was of inferior quality on account of low 
temperature, &c. It will be proper to say, therefore, that the season 
opened on May 1. 

The seine operated in previous years was not used this season, as its 
results were not in proportion to the expenditures connected there- 

* Our attention has l>cen calle^l to an article published in the Imparcial, of Madrid, 
of th»» 20th March, in which it is stated that some years ago, in 1878, a red coloring of 
the green and dry codfish was, during summer, ob8t>rve<l at Gloucester and at other 
places in the United States. The Fish Commission requested Prof. W. G. Farlow to 
inquire into the causes of this coloring. Professor Farlow found (Fish Commission 
Re|MHt,l*^8, pagt' DT/J) that it is duo to the presence of Clathrocyntia roaeo-peraicina, 
"AfttT having observed," the writer of the article in the Imparcial goe^on to say, ** that 
this hurt t'ulvegot able j^rowth was found on all the walls and boards of the salteries and 
on all the woo<l<'n implements use<l in them, it w^as considered safe to assume that only 
the salt could be the means of its transmission." The Cadiz salts, which have a light 
rose-color, were examined, aud after this examination Professor Farlow arrived at 
this conclusion : •* That the importe<l Cadiz salt is impregnated with a large quantity 
of Clathroc\j9tis,{in^\ that this plant develops on the cml fish when the temperature is 
favorable." The Imparcial becomes alarmed at this statement, and fears that the 
Spanish salts, which in America are all known by the name of Cadiz salts, may lose 
their reputatitm. 
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with and as luucli clissatistactioa was expressed at its use by the 
neighboring fisliermen. 

On accoant of tlie limited means at our disposal it was impossible to 
engage the force adequate for the work. Hence the sti^amers Fish 
Hawk and Halcyon were sent to the station to assist in hatching opera- 
tions. These vessels were utilized in securing spawn from the gill nets 
on the eastern side of the Bav. 

The Fish Hawk operated in this manner until May 2, when, hnding 
the prospects so favorable, she proceeded to Bull Mountain and 
anchored, where she continued independent operations until the work 
ceased. During the season this vessel transferred to Battery Station 
1,330,000 shad eggs. 

The Halcyon made daily trips to the eastward, leaving the station in the 
evening and returning early the next morning. There were 8,402,000 
eggs transferred to the station by this vessel. The Halcyon was also 
utilized in the shipment of shad fry to the Chester, Elk, and Sassafras 
Rivers. An accident to her wheel, which necessitated a trip to Balti- 
more for repairs, suspended her operations for a few days, but on her 
return to the station the daily trips for spawn and the shipment of shad 
fry were resumed and continued until May 21, when the steamer was as- 
signed to other duty. During the season the Halcyon deposited about 
3,000,000 young shad in the rivers named. 

Marketable shad were very abundant this spring, the run being 
greater than has been known for many years. One Ushing float secured 
as many as 47,000 shad. • 

Only four spawn takers and two men for handling the stationarj^ gill- 
net for catching ripe male shad had been engaged, and this small force 
•was totally inadequate for the work. The number recommended was 
forty, but lack of funds prevented their employment. In order to sup- 
ply the deficiency, a detail of twenty one men from the steamer Alba- 
tross, accompanied by an officer, was sent to the station. This action 
was made possible by the laying up of that vessel to receive new boil- 
ers. The men, however, did not arrive at the station until May 10. 
Had they reported for duty ten days earlier, the result of the season's 
work would have been much larger, as they proved apt and soon learned 
to take spawn successfully. 

The abundance of ripe shad is illustrated by the fact that on one 
night (May 7) five of the station boats secured four millions of eggs, 
one of them obtaining as many as 1,300,000. All of the fishermen were 
as successful as the ones whose fish were overhauled, but it was impos- 
sible for the few men to attend them in time to get the spawn from the 
fish while they were alive — and this was the case night after night. 

The hatching operations were under the charge of Mr. Wm. P. Sauer- 

hofE^ assisted by three trained experts, under whose careful handling 

I eggs nsoally hatched successfully. Upon three occasions very se- 
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Vol. Til, IVo. 7. Washingrton, D. C. Oct. S, 1 887. 

vere losses oreggs were soffered, 1,500,000 being lost on one occasion, 
and 600,000 on two others. The eggs of the first lot were taken by 
our most akiUfnl spawn-takers, and appeared sound and healthy when 
placed in the hatching cones, bat soon died. "So cause can be aiscribed 
for this loss. The second and third lots were lost from defective ar- 
rangements of the water-pipe in the hatching honse. 

As will be seen by refereooe to the accompanying tables, the station 
received daring the season 60,669,000 eggs, fium which 42,712,000 shad 
try were hatched, and 918,000 eggs were transferred to car "So. 3. Of 
those hatohed, 11,S50,000 were placed in the waters around the station 
and 29,882,000 were shipped to other points. The table t>f distribation 
will give in detail the disposition of the shad fry. 

It is evident that the work of the station is limited only by the means 
at its disposal, and that it would be easy to obtain 126,000,000 eggs. 
This season's work was accomplished without visiting any of the fishing 
floats or shores and without covering the groond occnpied by the Fish 
Hawk. 

Battery Station, June 5, 1887, 
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Tisrr TO THB cHisF FisHiifo PI.ACBS OF jmn^Aivio.* 
Bj €. O. TON OTEBEBTDORP. 

The principal result of my observations was to convince me that, if 
anything, the wealth of fish on the coast of Jutland is not so great as on 
the Gtorman coast of the North Sea ; but the favorable results obtaioed 
are due to the energy and skill of the Danish fishermen, who, with much 
toil and danger, take this rich booty from the waves of the sea. 

Fredericia was specially interesting for its extensive eel fisheries, in 
tlie Little Belt, and Banders for its large fiord fisheries, which unfor- 
tanately during my visit were seriously hindered by the ice. Of still 
greater interest to me was Frederikshavn, for at the time of my visit 
considerable quantities of Swedish herring were landed there by the 
Swedish fishing-boats, which are small but neat and seaworthy. These 
herring are carried by railroad to nearly every town and village in Jut- 
land, where they are both a cheap and fresh article of food. Many are 
sent to the Sleswick-Holstein smokehouses, a large quantity goes to 
Glermany, and car-loads of fresh herring are sent to Belgium. 

The transhipment is managed in a practical and convenient manner, 
as the car-tracks run close to the landing-place of the fishing-boats, 
where the fish are transferred direct from the boats to the cars. The 
Danish Government is constructing an additional larger harbor- basin, 
as the present one has proved too small for the very considerable .traf- 
fic, and no longer meets the demands of the fisheries. 

Permission is readily granted to the fish-dealers to use the harbor for 
a larger number of fish-tanks. At the time of my visit these tanks con- 
tained only plaice and lobsters. Cod, eel, plaice, and lobsters keep 
very well in them ; only when a cold east wind sets in, the lobsters suf- 
fer very much, because under these circumstances deeper tanks than 
those in use at present are required. The new harbor-basin will in every 
respect be better adapted to these purposes. 

The best Swedish fishing- boats, admirably adapted to line-fishiog, are 
said to be made by Isaac Andersen Bussoe, of Stromstad. They cost 
about 3,000 crowns ($804) apiece, but have to be furnished with more 
ribs and an inner keel for use in the Danish waters. The fish caught all 
along this coast, as far as Skagen, are brought principally to Frederiks- 
havn. The haddock caught in the neighborhood and brought here are 
small ; but the cod, halibut, and plaice are larger and are brought in 
greater quantities. Large quantities of the last-mentioned fish are sent 
to the Sleswick-Holstein smokehouses, or to Copenhagen to be con- 
sumed fresh. 

* '* Eine Beise naoh den Hauptfisohpldteen Jutlanda," From Mittkeilungen der Section 
dea DeuUohen Fiaoherei-Vereinsfar KUsten- und Roch$ee-Fisoherei, No. 3, Berlin, Maroh, 
1886. Translated from the German hy Herman Jagobson. 
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From the east coast I weut to the uorth 'coast of Jutland, but as 
there is no protection whatever for fishing- vessels, only very light boats 
can be ased on this open coast ; they are principally open keel-boats, 
drawing 2^ to 3 feet of water, with a suitable quantity of water-ballast 
and a crew of three to five men. In line-fishing the Lonstrup, Locken, 
and Blockhus fishermen use 7,200 hooks for catching haddock, cod, and 
halibut till February ; and from February they catch plaice, and also 
haddock and lobsters, with seines. Experiments with the seines used 
on this coast, which are taken out by two boats, might be advantage- 
ously made on the German coast. 

The conditions are very similar along the entire west coast of Jutland 
f]*om Skagen to Biff Horn. In man^ places light and sometimes flat- 
bottomed boats, which are seaworthy on account of their breadth, are 
used, and are generally manned by two, four, and even seven fish- 
ermen. On this long coast-line many men are engaged in gaining a 
living from the sea, and thus benefit the country in general ; but the 
lack of suitable harbors is felt keenly, and many lives are lost in these 
fisheries. The construction of harbors on this sandy coast would in- 
volve a considerable expense. The fishing population, however, is lib- 
erally assisted by the Government, which, among other things, places 
every year eight fishing-boats at the different stations, which may be 
used by the fishermen whenever their own boats have been damaged. 

The Danish Government has not been slow in finding the most suita- 
ble places for constructing harbors. As I have already mentioned, 
a new harbor has been constructed at Frederikshavn, and another 
(called Esbjerg) on the southwest coast, in the shelter of the island of 
Fanoe. Fifteen years ago only one house was standing here, and to- 
day upwards of 2,000 people are living at Esbjerg. GDhis place evidently 
has quite a future. It is the principal port of exportation for the prod- 
ucts of Jutland; cattle, butter, and eggs, and in spring fish are sent 
from here to ITewcastle and London, two steamers per week sailing for 
these ports. The expectation that fishermen would settle at this place 
has been realized, for about one hundred persons living at Esbjerg 
are engaged in the fisheries. The harbor of Esbjerg is much used by the 
Fanoe fishermen, and as a port of refuge by German fishermen. 

The Jutland fishing-grounds are not so rich as those off the German 
coast of the North Sea, and the large quantities of fish caught off Jutland 
are owing to the circumstance that more persons are engaged in the 
fisheries than with us, and also because the fishermen follow more ra- 
tional methods of fishing. 

A Norderney line-boat (sloop) generally uses in line-fishing a line 
with 3,000 hooks per day, and is usually manned by three persons, 
sometimes three fishermen and a boy, so that of the profits three parts 
go to the fishermen, one part to the owner of the boat, and occasionally 
one-touth to the boy. Some Danish boats have two fishermen } the 
boat represents but a small value, and is owned by the two fishermen 
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in equal parts. Tbey use 3,500 hooks, therefore more than our boats. 
Even if these Danish boats catch one-fourth less than our boats, the 
two Danish fishermen make as much,, because their expenses are 
smaller and because their lines represent only a small capital. The 
same applies to the larger boats, which are worth from 400 to 500 
crowns ($107.20 to $134), have a crew of 4 or 5 men, and use from 6,000 
to 7,200 hooks. The advantage which the Danish fishermen have over 
ours becomes still more apparent where deck-boats are employed, as is 
the case at Esbjerg. These boats are very seaworthy, draw 5J feet of 
water at the stem and 4^ feet at the bow; their length is 25 feet along 
the keel, and 35 feet over all on deck ; and, like the Swedish boats, they 
are very broad. The price of such a boat is 2,500 crowns ($670) at the 
wharf. These boats have a crew of 6 to 8 men, and sometimes set as 
many as 15,000 hooks. It will easily be understood that this method 
of fishing is more remunerative than ours, as a !N'orderney boat, even 
under the most favorable conditions, if manned by 3 men (4 shares), 
catches about 1,500 fish, while an Esbjerg boat, manned by 8 fishermen, 
catches as many as 5,000 fish. Each one of our fishermen, therefore, 
gets about 370 fish, while each Danish fisherman (8 fishermen = 8 
shares, boat = 1 share, total = 9 shares) gets about 550 fish. The 
Danish fishermen, can, therefore, afford to sell their fish somewhat 
cheaper. Our fishermen can catch 1,500 fish with 3,000 hooks ; while 
the Jutland fishermen, who use five times as many hooks, ought there- 
fore to catch five times as many fish (7,500), but this is not the case; 
and I am, therefore, convinced that our waters contain more fish than 
the Jutland waters ; and, as a general rule, the plaice caught on the 
west coast of Jutland are leaner than ours. The large quantities of 
plaice caught on the coast of Jutland are sent to Sleswick-Holstein to 
be smoked, or by way of Frederikshavn to Copenhagen. Swedish fish- 
ermen buy plaice at Locken,' and take them as far as Ghristiania and 
other ITorwegian ports. Whenever during the prevalence of south 
winds German fishermen are fishing near Eiff Horn and beyond, and 
there catch sometimes a boat-load of plaice in 12 hours, it might be rec- 
ommended to them, in case the wind prevents them from reaching the 
German or Dutch markets, to make an attempt to sell their fish in Nor- 
way, as no plaice are caught near the I^orwegian coast, and as these 
fish fetch a good price there. 

Of the Lymfiord fisheries, those for oysters were particularly inter- 
esting to me. It is well known that after (in 1825) the narrow neck of 
land which separated the Lymfiord from the North Sea was broken, 
oysters began to make their appearance in the fiord. The current prob- 
ably carried the spawn into the fiord from the North Sea, for this oys- 
ter has exactly the shape of our North Sea oyster, but, owing to the 
condition and depth of the water, the shell of the fiord oyster is not so 
strong. Some years ago the Danish Government derived an income of 
240,000 crowns ($64,320) per annum from renting out these oyster-fish- 
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eries, inclading a small bank in the Cattegat; while dow the fisheries 
have gone down so mach that the rent is only 48,000 crowns ($12,864) 
per annum. In my opinion this is caused by the circumstance that 
during continuous east winds too much water from the Baltic, which is 
not very salty, enters the fiord. It can hardly be supposed that severe 
frost should have caused the decline of the oyster fisheries, unless there 
are such undercurrents as to favor the formation of bottom-ice. The 
apparatus used in the Lymfiord for catching oysters seems to me very 
destructive, as the bow of the net has teeth instead of being smooth. 
The bottom, which is not very rocky, is therefore considerably torn up, 
and does not afford any firm hold for the young oysters. I was in- 
formed that various attempts had been made to raise oysters artificially, 
but so far without success. I think, however, that the waters of this 
large fiord must have many sheltered places where young oysters could 
be raised in large quantities. 

Broom and heather placed horizontally, in hurdles 4 feet broad and 
6 feet long, above the present oyster-beds, in places where there is the 
least possible current, would probably yield a favorable result. To 
prevent these hurdles from being covered with aquatic* plants they 
should not be set till the 15th or 20th of May, as it will not hurt if they 
are overgrown with plants later. I would state regarding oyster cult- 
ure that the spawn of oysters prefers to adhere to rough, dark brush- 
wood. Heather and broom have been advantageously employed. Oys- 
ter fishing, and in fact all fishing, should be strictly prohibited in these 
places. I am confident that success will crown these efforts if they are 
made in places where there is but little current. The results would 
certainly be favorable if the hatching places were properly inclosed ^ 
but this, of course, is more expensive. 

In conclusion, I would state how profitable oyster culture may be for 
a country. The Dutch oyster-beds near Jersecke in 1870 yielded a rent 
of 20,651 florins ($8,301.70), but after artificial oyster culture had been 
introduced these beds (including those of the East Scheldt) yielded an 
annual rent of 508,665 florins ($204,483.33). 

Jersecke, which in 1870 was a poor fishing village with 1,013 inhabit- 
ants, has at present a population of 2,832. Twenty-two millions of 
cemented tiles serve as spawn-collectors in the East Scheldt and on the 
Jersecke oyster-beds ; and in 1884 there were many tiles which held as 
many as 300 young oysters. The waters of the Lymfiord, in spite of 
having less food, would probably show even greater results. 

The banks in the Zuyder Zee near the Island of Wieringen,which are 
rented out by the Dutch Government for the purposes of oyster cult- 
ure, already yield an annual rent of 50,000 florins ($20,100), and this 
sum is paid for grounds which as yet have not produced any oysters, and 
which only as late as last year were supplied with mother-oysters from 
the great German oyster-beds in the North Sea. 

NOBDEBNEY, GERMANY, February 25, 1886. 
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««. »■>•■» MP •■&» •■•*KiBDTi*fr w*B usr. 

Br HAB8HAU. BIcDONALD. 

l!he Dnmber of shad prodaced for distribatioii the present s 
Qopreoedented. and the Beasoa of active work being restricted to acorn- 
paratiTely short period, the capabilities both of the stations for produc- 
tion and of Oie means of distribatioD were taxed beyoDd Uieir present 
capaeitjy. To relieve the glut of eggs at Battery Station and Central 
Station shipments of eggs on trays were made both to the Cold Spring 
Harbor Station and to tiie hatching statiou of the Delaware State com- 
miasion at Wilmington, an aggregate of 10,718,000 eggs daring the 
season being forwarded to these stations. Farther relief was obtained 
by recoarse to the hatching arnuigements aboard of oar So. 3. The 
hatching m route proved uniformly saccessful and enabled as to triple 
tiie capacity of the car for the work of distribatiou, and at the same 
time to relieve somewhat the overcrowding of eggs at the stations. 



Summary ^ prmbtaHint amd Mitrihitti«n nf ^lad and thad tggt, 



iffieei. 




•Inolndea 14,000 fry. flnclodMl, 



,000 egi*. IlndodM 11,036,000 eggslMt In tranaporMtlon. 
iaiHU of iliad fiy dutributed dHrmg 1687. 



BlrerbwliL 


s.^ II .,.„w.. 


ffiud. 




en, 000 

1.047.(100 

UST^ooo 

2, IBS, 000 


SUppad U, Cold SpriDK EHbor to 
be l^bed ud tiiro»d Inlo Hod- 










«,eH.00O 


Shlppod to Wilmlnstni. Dal., M bo 
bkUbBd ud tunwd Into tiiba- 




4,074.000 






IW^ISK.OOO 










XoU) plut«d by the V. 8. Plab 


BT.T07.000 
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The total prodautiou of eggs for tbe seasuii was 148,IKKS,000, of whicb 
there were lost iluriug iDcubatloii and at faatcbery 37,638,000 and during 
traosportatioa 1,945,000, leaving tbe total namber of fish and eggs for 
distribatiou for the season 108,125,000. The number of eggs prodaced 
and tbe nmnber of fisb and egga distributed is exhibited bj stations 
in the above snmmary: 

Beoard of dUlribuUon of iliad and eggt, *«M(m of 1887. 
SHAD FROM CKNTEAL STATION. 



Wutn aUwIied. 



PlMe or depnit. 



■blpiMid. 



Apr. W 



OoDoqiuii River . . 
Qiuiilica Cnak... 
Aeqnt* Creak 



Broad Rnu 

MMtapony Bi*>r . 

Llttis^Tar 

CkUwtMi Hirer ... 
CoDimrea Rim.. 
Norui Aniut River 



OUekvbomlav Blve 
Ibttaponv RItht.. 
YoBgulDgban; RItd 



(fau&Uiia Crwk 

HudnaSlctr 

OUakHKwhk BlTcr . . 



KoocnunbeU RlTer.. 
MahaiaB Rlvar 



Ifinioncahebi Elrer... 

OOo StrirT. 

NeibutCruk 



SIiRdo* 

Panmnkey BIT 

Fcmnuia Creek 
Jardftn Blver . . 



WoodBrldKB. V».. 



Bayidaa SUtloii 



nantlco 



Albany, N.Y 

EDWiprlse, Mlu 

BatCiaHbar^ Ulw 

Fairmont, W. Va .... 

BeUeflold. V» 

BoUeileia, V» 

Stony CnekSUtlaii. Vs.. 
Slony Creek SUtion, Ta . . 

Lyncbbore, V» 

GraftDB, W. V» 

OEM River Station, Va. ... 

FreeaWaB.Va 

Aoimata, He 

Lltele Falls, Md 

nowleabnrB, W. Va 

Frederick-WK-V. 

CliarlotUTmo,Ta 



W3,0IKI 
KM. MM 

m,im 



81BJM 



NetrtoD Sbnnions. 

Do. 
Ricbird H. Dana. 

Do. 
L. D. T^iwll. 
Rlobanl H. Dana. 
C. A. St*uorl. 
W. A. Diinaiiigton. 



G. A. Steoart. 

Uar Ko, S. 

W. A, Dnnnlngton, 

Car So. 2. 

B. E. QolnD. 



a. A. St 

Do. 



H. E. (^n. 

Car No. 3. 
JoBeph Ma» 
ir. E. QDiun. 



C ft b, ^nuotiDii, Vft .. 

Hliron].Va 

mifordja 

Cbstry Hill, Tk 

Wood Bridge, 7a 

Brooke, T> 

Stony Crook, V» 

Stony Creek. Va 

Claikaborii, W. Va 

CllDtOD.STC 

Whit* llonae, Va 

MarnrettBvUlfl, N. C. 
BaltXskeCltT, Ulab.. 

WythevULe, Va 

Sobeneotady, N. Y 



re lost in tnualC. • Or Chie nnmber 40,000 ' 

V lost In transit. 'Of this nnmber 34B,000 

IIS lost in transit, leaving 34,131,000 as the namber 



aotnally placed in the 
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SHAD FKOU BATTER? STATIOX. 



TMmnoeked. 



6mipavdar Btror -. 
Tookahoe Binr.... 
SnaqnehaimB Bivti 
Nonfa But Biver .. 

Swu'a Creek 

FoobbdIui BlTW 



AppoaBlnimtiik Cti 
B&iskiilrd Creek . . 

lJ^ Cn»k .'".'. 

Jmwa Cnek 

XaiderUll Creek . 
UlspUUoDCnek.. 



sSSSriii™ 


liqassSin; ::::::: 


b1^;<A^i> Bivu 












iSiJ--T-" 



















Batter; Station, Md. . . 

pDrtI>epAeit.Ud. 

WilmlnfrtMi, Del 

North EuL Md 

Sealtord. Del 

ElktuD.Ud 

Bneh River. Md 

BoebKiTer, Ud 

tionpowiler Ud ... 

HiUsboroDKb. Ud 

Perl D«««[t, Md 

Nortb Kut.Ud 

Batlary SutiOD. Ud... 

WbaleysTltla, Ud 

Fit«Bdd;.Pa 

PeKb Bottom. Pa 

BattMyStation.Md... 

Safe fiaibor. Pa 

UlddlMawn. Del 

Ulddletovn. Dil 

Clajlcm, Del ._ 

UortiiD, Del 

Dovw.Dol 

Ftltaii.Del 

Uilford.Del 

BUeadate, Del 

MlUelxnoafh, Del 

Chntortomi, Md 



SafsH 

aattory St»Mon, Md.... 

Murlelt^Pa 

HarrieborB. Pa 

Batter; Station. Md . . . . 
Batter; SUtioD. Mil.... 

WilmiaBton, Del 

BatterrScatlon.Md.... 
Battel? StaUoD. Md, . . . 
Qatteiy StatioD, Ud ... 



eillHboTongh. Ud . 
Bneh Rlmr. Ud ., 



DiKhtDD, Uasa 

Batter; Btathm. Md .... 

Batterr StatioQ. Md 

Ralav StatiDD, Ud 

NortbEait. Md 

Battel; StatlOD, Ud 

Batterc Station, Md 

BtiBh Blver, Ud 

SeaCoId. Del 

Onnpairdiir River. Ud . . 

LeralevUle, K; 

Batter; Station, Ud 

CarUimrtlle, 0« 



Resoca, Ga . 



T&,000 

Tt.OOU 



SlatiDD enplayia. 



Du. 



Woson 



Blobard H. UoiiB. 
CarKo. I. 

Klchan^ li. Dana. 

Do. 
SUtina eninlo;AB, 
Car No. 1. 
Biohnrd H. Dana. 

D». 
Station cnipUivfct. 
Riehard H. Dana. 
Car Ko, I. 

Do. 



KldlinrdlLDaua. 

Car No. 1. 
SMli0Qemplo;4«. 

T.. D. TerrolL 
Do. 

Station employ «a, 
L.D.Tmrell. 
Car No. 1. 
L. D. Tetwll. 



<0f tblanamber 35.000 ireie lost la transit. 
'Of thia number 220,000 irora but in Iranalt 
■Of thia nninber 90.000 we» W ia tninelt. 
'Of this Dombec SILOOO vere leat In transit. 
•OftliiaDnmbeTZ2S.000wer«kiat in transit. 
*Ofthlannniber01B.oaOi*ereeggawhea placed oi 
•OftUtunmbeTSZ.OOawarelDstinir.n.it 

*Ortfal( n 

•Oftblani , ^ 

bat In tmult, aa speoifled In preceding fool 



id 137,000 irere loet in tranalt. 



The UDmber of sbad eggs sent out to be faatcbed elsewhere is shown 
by the foUowiug table. It is uot possible at this time to state tbo 
waters stocked, the coosignees not having yet reported upon the snb 
ject. 



108 BULLETIN OF THE UNITED STATES FISH COMMISSION. 



SHAD EGGS EKOM CENTRAL STATION. 



Bate. 



1887. 
Kay 6 

7 
15 
20 
21 



CooBifiiee. 



Dr. E. G. Sbortlidge*. 

Fred Mather* 

E. G. Blaokford* 

E. M. StiUwell* 

E.G. Blackford* 



Total 



Place of deposit. 



Wilmington, Del — 

Cold Spring Harbor, N. Y 
do 



Bangor, He.t 

Cold Spring Harbor, N. Y 



Number 
shipped. 



2,074,000 
2. 414, 000 
2,029,000 
tl, 084, 000 
2,201,000 



0.802,000 



*Delivered by oar No. 8. 
tFoi^ the Penobsuot Biver. 



tOf this number 182,000 eggs were lost in transit. 



EBOM STEAMEB FISH HAWK. 



Date. 



1887. 

May 4 

5 

6 

6 

7 

8 



10 

11 

12 

14 

16 

17 

18 

10 

20 

21 

22 



Waters stocked. 



North East Biver. 
do 

......do ... . ..... 

Sassafraa Biver . . . 
North East Biver. 
do 



Place of deposit. 



Havre de Grace, Md. 
do 



do 

do 

do 

do 

Chester Biver 

North East Biver. 
do 



.do 
.do 
.do 
do 
do 



Total. 



.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 



Shad and eggs. 



1, 184, 000 

1,845,000 

713,000 

1,250,000 

*3, 157, 000 

261,000 

401,000 

M»7,000 

1, 677, 000 

1,527,000 

1,054,000 

1,038,000 

004,000 

740,000 

574,000 

1,196,000 

251,000 

175,000 

18,934,000 



*Eggs not quite ready to hatch. 
• In addition to the above, 2,000,000 eggs were delivered. May 13, to the Delaware commission. 

The most important experiment looking to the acclimatization of shad 
in new rivers was made in connection with the hydrographic basin 
of Great Salt Lake. This inland sea would seem to present all the 
conditions necessary for the reproduction of the shad under natural 
conditions. The value that would arise to the inhabitants of that sec- 
tion of the country from the introduction of some anadromous species 
like the shad in their waters wa , so evident, that it was determined by 
Professor Baird, the Commissioner, to test by an exhaustive experiment 
the capabilities of these waters to supply the necessary conditions. Ac- 
cordingly car 'So. 2, with 1,000,000 fry, was sent to Utah and the fish 
successfully (planted. The deposit was made in the Jordan River, it 
being deemed better to concentrate all the fish in a single plant than to 
distribute them in smaller numbers to tributary streams of Utah Lake. 
It is in contemplation to repeat this work for two successive seasons. 

From the rapid increase in the volume of the work of shad distribu- 
tion it is evident that it will be necessary to increase the efficiency of 
our distributing service in order to meet the demands that will proba- 
bly be made upon it next season. This may be accomplished in two 
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ways : First, by the establishment of auxiliary field stations in those 
river basins which are to be stocked with shad. These stations should be 
properly equipped to give them a capacity of six or eight million eggs atone 
time. To these at the proper season a car can be dispatched carrying 
a full complement of eggs in one shipment, in this way quadrupling the 
present capacity of the cars in the work of distribution and reducing 
the cost of distribution per million pro tanto. Second, to increase the 
capacity of the producing stations so as to enable us to take care of all 
eggs at these stations until hatched. This would necessitate an increase 
in the number of cars for distribution ; one or two at least in addition 
would be needed to provide for the anticipated increase in the volume 
of this work. Full details of distribution by stations, showing the 
streams stocked, the locality of the plant, and the ndmber planted in 
each case are herewith given. 
Washington, D. C, July 6, 1887. 



3d..-THB FINWHAI.B FISHBBT ON THB liAPJLANIP COAST IN 188«. 

By ALFRED HENEAOE COCKS, F. Z. 9. 

[Abstracted from the Zoologist, London, England, for Jane, 1887.] 

The finwhaling season of 1886 off the north coast of !N'orway and Bns- 
sia proved a good one as far as the number and size of the whales were 
concerned, bat, owing to the continued low prices of oil and baleen, 
the result is not entirely satisfactory. 

Budolphi's rorqual, which in 1885, for the first time on record, ap- 
peared in such large numbers to the eastward of the North Gape, in 
1886 confined iteelf again to its usual habitat, only 8 individuals being 
taken by ships of the companies having their stations to the east of 
that headland; and it is quite likely that some, and possibly all of this 
small number, were actually killed to the west of Gape North. None 
were even seen by the Russian boats 

The blue whale reappeared last year in more like its former numbers; 
but there was an appreciable falling off in the catch of this species as 
regards the Norwegian coast, though apparently this was not the case 
in the eastward portion of the Russian waters. A comparison for 1884, 
1885, and 1886 of the numbers of common rorquals killed will show a 
steady increase, the totals for each company in 1886 averaging more 
than double the number obtained in 1884. The totals of humpbacks 
killed during each of these three years were very nearly the same. 

With regard to the time when the different species of flnwhale ap- 
pear on the North European coast it may be stated that probably the 
first ^hale killed last year was a humpback, yielding about 39 barrels 
of oil, which was taken on February 24. Humpbacks are said to arrive 
on the east Finmark coast every February, but the weather was so bad 
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this year as to hinder the fishing ; but it is probable that their numbers 
are recruited towards the end of the fishing season. A few common 
rorquals were seen in March. Most of the catch of whales, however, 
during the season was made during the three summer months. 

The apparent considerable excess of males over females among the 
humpbacks captured this season was quite noticeable. Out of 37, ol 
which the sex is recorded, 28 were males. This is not to be accounted 
for by supposing that male animals are selected where there is a choice 
on account of greater size, for the contrary is the case. The average 
for the males recorded is under 35\ feet, while that of the females is 
just over 40^ feet. 

Most ot the blue whales obtained were of large size and in very good 
condition. The sex of a blue whale (and in a less marked degree it is, 
I believe, true of other species of Bdkenoptera and possibly of other 
whalebone whales) may be distinguished by the shape of the baleen 
plates, which in a male are long (up to 4 feet including gum) and nar- 
row but thick, while in a female they are short and broad, but thinner. 

The common rorqual is extremely variable in some of its peculiarities, 
which has led to the multiplication of species and great confusion, but 
it seems now as if these differences might be classified under three con- 
stant varieties. iN'early universally recognized among the finwhalers is 
the so-called << bastard whale," from its having been supposed to be the 
ofBspring of mixed parentage of a blue whale and a common rorqual. 
This variety appears to attain to larger dimensions than the typical 
form, and is described as gray rather than the usual white on the under 
side, and on one side the baleen plates are for a short distance at the 
anterior end entirely white, while the remaining portions are darker 
than the normal color. Gapt. S. A. Nilsen, of the Murmanetz, says 
that he sees common rorquals pairing during May up to about June 1 
every year, and that in the spring they have' calves by their sides not 
more than 8 or 9 feet long. 

The following prices offered for baleen about the middle of the season 
show the relative values per ton of each species, the plates to be not 
under 35 centimeters (13| inches) long: Blue whale, £65 ($316) ; Ru- 
dolphi's rorqual, £40 to £45 ($195 to$219) ; common rorqual, £30 ($146), 
and humpback, about £30 ($146). 

Some idea of the size of the harpoons used may be gathered from the 
weight of one. Including the wire grummet, cord, and spun-yarn 
lashings, but without the shell or whale-line, it weighed 56 kilograms 
(over 123 pounds). The cost of each is 80 crowns ($21.44) as it leaves 
the blacksmith, and nearly 100 crowns ($26.80) when ready for use. 

During the season the catch obtained by the different companies 
(having about 22 establishments) amounted to 954 whales, of which 
there were, it is believed, 152 blue whales, 046 common rorquals, 62 
Budolphi's rorquals, and 94 humpbacks. These were taken by 39 
whalers, and yielded very nearly 30,000 petroleum casks of oil. 
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By iriI.LIAin HAIULEN. 

[Al«ti«ot.J 

Dnriog the period of the shad operatioos of the steamer Halcyon, 
which commepced on May 2 and eoded on the 20th of the same month, 
4,750,000 fry were obtained from the U. S. Fish Commission steamer 
Fish Hawk, and from Battery Station, and planted ; and 8,629,000 eggs 
were eecared throngh the agency of gillera. The spawning, which was 
all done at night, was continued until the end of the season. 

On May 11 the steamer Fish Hawk transferred to the Halcyon 
1,250,000 young shad, which, on that date, were planted in the Sassa- 
fras Kiver. 

The Halcyon then proceeded to Bearer Bam, on the SasqnehanDa, 
the nearest point where successful spawning could be carried on, but 
arrived too late to accomplish anything iu that hue. 

All the eggs obtained were kept fresh and iu good order by means 
of hatching cones and pnmps on the vessel, until it was practicable to 
transfer them to Battery Station. 

The following table shows the number of eggs and fry obtained, and 
how disposed of: 
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' fi«eiT«d from MnneT Fith Hawk. • K«oslT«d (him Battm; Statinu 

Baltimore:, Md., August 15, 1887. 
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37.— CATCH OP 8HA1> IN COlfNKCTICVT FOK 1887. 

Hy BOBBBT B. CHAI.KBB. 

The statistics of the catch of shad for the year 1887 in the State of 
Gouuecticut are as follows : 

POUND FISHERIES. 

From the month of the Connecticut River to New Haven Harbor : 

15 traps in Saybrook 26,700 

21 traps in Westbrook 26,600 

10 traps in Clinton 8,650 

18 traps in Madison ■ 1,800 

7 traps in Guilford 1,500 

Straps iuBranford 2,000 

5 traps in East Haven 4,000 

Total shore fisheries 71,250 

RIVER FISHERIES. 

Thames River 27 

Connecticut River and tributaries : 

Hauling-seines 10,100 

Gill-nets 13,900 

Quinepiac River, hauling-seines 2,500 

Hbusatonic River: 

Hauling-seines 8, 400 

Stake-nets 4,000 

Total river fisheries 38,927 

Total catch of shad in the State 110,177 

The past spring was a time of remarkably calm weather, as there was 
not a day during the fishing season when the Sound fishermen could 
not haal their nets. The ran of shad was aboat the same each day, 
none of the usual large hauls being made. The fish were of uniform 
size and of very fine quality. 

The first shad was caught April 18 in the Connecticut -River, 5 miles 
from the mouth. The season closed suddenly about June 12, fifteen 
days earlier than usual. 

The falling off in the catch is very great every year in all the waters 
of the State, but it is most marked in the Thames Eiver. Formerly the 
fishermen would sometimes take 2,000 shad at a haul. It has decreased 
in a few years, so that now the total catch reported for the last two 
years has been but 45 and 27 respectively. 

Saybbook, Conn., September 24, 1887. 
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¥ol. Til, No. 8. Washington, D. C. Oct. 13, 1887. 



38.— HATCUNG COD IN NORWAY.* 

By CABI. BOGIVEBUD. 

[Report of the codfish hatchery at Flodevig, Norway, for the year 1886.] 

The nnasaal low temperature of the seii- water has this year put sev- 
eral new obstacles in the way of the work, so that the results, although 
better than those of preceding years, have not come up to what might 
have been expected, when we take into consideration the advantages 
of the accumulated experience of many years. 

The greatest obstacle to the work was caused by the ice, which pre- 
vented parent fish from being obtained at the most important time, 
namely, from the 26th of February to the 30th of March. After that 
date it is always very uncertain and difficult to get fish which are not 
either too far advanced in spawning or have not already spawned. 

When, nevertheless, a larger number of eggs was incubated tban in 
previous years, it must be ascribed to the method of keeping the parent 
fish swimming in a special place in the hatching-house, instead of, as 
formerly, in an open vessel by the wharf. 

In further explanation I may say that already in 1884 I noticed that 

» 

a very large portion of the roe we received was dead when taken from 
the fish, and consequently useless for incubation to such an extent that 
three-quarters had to be discarded. It became of the greatest neces- 
sity to find out the reason for such a great loss and how it could be 
prevented or at least minimized. To assist me in this matter I applied 
for information to several persons of experience, but even with their as- 
sistance the problem could not be satisfactorily solved. The only way 
open to me was to proceed with the necessary investigation myself, and 
i^r a long time my labor was at last crowned with success. 

The specific gravity of the roe is the surest sign of its being dead or 
alive. When alive, it floats easily in water with a specific gravity of 
1.024; whereas if dead, it sinks and lies on the bottom, even when the 
specific weight of the water is increased by the addition of salt solution 
to 1.030. This fact is taken advantage of to remove the dead and use- 
less roe when the apparatus is cleaned. When the roe is taken from 
the fish, fecundated, washed, and put in a large glass cylinder with 
water of a specific gravity of 1.022 to 1.024, a difference will at once be 
noticed between the good and useless. The living roe will after a few 
minnties float up to the under part of the surface^ and the dead sink to 
the bottom, leaving a space of clear water betweefi the two. 

* TruiaUted from the Norwegian by N. Obkan, 

Bull. U. 8 F. C. 87- 
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The difference with regard to color begins now also to be noticed. 
The living roe is more or less of a yellowish- red color, whereas the dead 
is of a gray color, with a regular white spot on the under side of each 
egg. That the healthy color was lost with life was so natural that I 
passed it without any further investigation ; but my whole attention was 
directed to the examination of the above-mentioned white spot, which 
was invariably found in all dead eggs, when taken directly from the 
fish, as well as when they had been in the hatching apparatus any time. 
They all presented, under the microscope, a cloudy apppearance, as if 
a white membrane lay on the bottom of each egg. Later on, I became 
convinced that such was the case; for the white spot was simply the 
membrane bag which contains the yolk (vital fluid), and sinks to the 
bottom of the egg after being broken and its contents mixed with the 
white of the egg. 

It appeared as if outside violenoe to the fish was the cause of the 
eggs being thus destroyed (as, for example, pressure on the belly of the 
fish) ; and I began to feel so sure on that point that I came to the con- 
clusion that to handle the parent fish with care would be the surest 
way to prevent its occurence, when an incident came to my assistance 
and led my researches in another direction. Among the fish procured 
was a splendid pair of light^gray deep-sea cod, one a roe and tbe other 
a milt fish. All the roe from time to time obtained from these fishes 
was, to my great regret, useless, and at last I gave up all hope of getting 
any hatchable roe from them ; but as they were fine specimens and of 
a very large size, I decided to keep them in the hatchery basin, for the 
benefit of visitors and spectators. The water in which they were kept 
was often renewed with fresh sea- water, taken from a depth of 9 fath- 
oms. Some time afterwards I happened by chance to catch one of 
them, and to my surprise I got exclusively good roe from it, and in 
considerable quantities. 

Experiments were commenced with a greater number of fish which 
had given more or less bad roe, and when the result in all cases was 
the same it was considered clear proof that the saltness of the water 
must be taken largely into consideration. It may be remarked that 
the water pumped into the hatchery from a depth of 9 fathoms con- 
tains twice the quantity of salt as that on the surface. 

It still remained to be explained why some fishes gave only useless 
roe, while all of them lived under exactly the same conditions and in the 
same place. I noticed that, as a rule, small-sized fish, of a dark color, 
gave the best roe for hatching, and, on the contrary, the light ones gave 
bad. Now the fish of light color live outside the coast in deep water ; 
'and the darker live closer to the shore, and are commonly called fiord 
fish, bay or shore fish. I was convinced that it was not the greater or 
less amount of salt the water contained that made the difference, but 
the sudden change from the deep-sea to the fresher water on the sur- 

face^ This was also further proved by some deep sea cod that were 
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held captive by the shore from oue year to the other, aud were then 
found to give roe perfectly good for hatching. In consequence of these 
observations, all the parent fish for this year were kept in a reservoir 
in the hatchery ; and from them was got a manifold greater quantity 
of roe. This can be easily understood when I mention that, during the 
breeding season this year, notwithstanding the low temperature of the 
water by which more roe was lost than in any previous year, we had 
only 150 fish, against 400 to 500 the previous year, from which roe were 
obtained. The loss in the apparatus this year amounted to 52.8 per 
cent., against 39.3 per cent in 1885. 

We must not conclude from this fact that the coldness of the water 
has a directly killing effect on either the roe or young fish. Such is not 
the case ; but the hatching i)eriod is so much prolonged, and necessi- 
tates the keeping of the roe for a longer time in the apparatus^ where it 
is subjected to injury and loss. 

The time required for hatching cod eggs this year was forty- two days^ 
whereas the longest time, in any previous year, was twenty-six days ; 
the difference in the mean temperature was only 2.5^ Reaumur. At a 
temperature of 4^ R. [41^ F.] it takes as a rule twenty-two or twenty- 
four days to bring out the young fish; and as they then appear to 
be strongest and most vigorous, we may suppose this to be the tem- 
perature best adapted to their nature. If the water is warmer, as for 
example, 6o E. [45^^^ F.], tho hatching will be done in fifteen or eighteen 
days ; but then the young fibh are very frail and weak. The same is 
the case if the temperature is As low as 2o R. [36^° F.] or lower. 

When the doubt regarding the possibility of hatching cod roe arti- 
ficially was clearly removed, another question was brought forward, 
namely, had the young fish, hatched in this manner, energy and power 
enough for further growth and development in the natural element t 

It was useless to explain that the conditions were the same as for those 
hatched naturally ; that the temperature and saltness of the water, &c.; 
were the same as in the sea ; that the fecundation of the eggs and the 
progress of hatching must absolutely be the same as nature's arrange- 
ment, or else would have failed. The public wanted proof; and as the 
same public kept the institution going by their subscriptions, there was 
no choice but to set to work and bring such proo&. 

A number of propositions were brought forward regarding the best 
course to adopt, and all had taken the econonucal question most 
strongly into consideration. That the same question had a prominent 
place in my calculations was natural ; but the main point with me was 
to guard against anything being done or adopted that would in any way 
endanger the complete success of the work. I loeked upon the ques- 
tion from the standpoint that a failure in this case would place too 
strong a weapon in the hands of skeptics, and oar fish-breeding iustita- 
tjons would come to an end. 
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I had from time to time been experimenting on a small scale with 
young cod, and found that the water must have, besides the proper tem- 
perature, a specific gravity of 1.022, which is absolutely necessary in 
order to keep them from sinking to the bottom. If the specific weight 
of the young fish is more than that of the water they have too great a 
tendency to sink ; and as their swimming power in their early stage is 
very small, they will touch the bottom at last, no matter how they 
struggle against it, and then their destruction is certain. 

In view of these facts, it was considered necessary to construct a 
basin in such a place and in such a manner that the saltness of the water 
and its renewing would be under absolute coutrol. I therefore proposed 
one entirely separate from the sea, which could be filled with proper sea- 
water by aid of a steam pump. A good place for such a basin was easily 
found. A plan of such was sent to the branch directors, which they 
accepted, and the work was commenced and finished during the fall of 
1885. The dimensions of the basin are: Greatest length, 43 meters; 
greatest breadth, 20 meters ; greatest depth, 5 meters [about 140 by 66 
by 16 feet]. 

The capacity is about 2,500 cubic meters [about 88,000 cubic feet], and 
its overflow lies about 8 meters [26^ feet] above sea-level. It is situated 
in a natural indentation in the cliffs and has a wall 40 meters [131^ feet] 
long to the south, and one 15 meters [49^ feet] to the northeast. The 
pumping is done by a small steam-engine and a windmill, erected in 
the neighborhood ; but they are found rather too weak to perform the 
work satisfactorily, especially as a hill to the southeastward shelters the 
windmill from that direction. 

During the month of April the basin was cleaned out and filling it was 
commenced, during which several kinds of sea-plants were put in. On 
the 3d of May about 500,000 young cod, hatched on the 27th of April, 
were put into it; the pumping continued steadily until the basin was 
filled, and afterwards at certain intervals. 

With regard to the further progress of the young cod, I copy from my 
day-book as follows : 

Ma/y 3-8. — Saw the fry every day, most of them at the eastern side. 
They never swim in schools, always by themselves. 

May 9. — Development goes on. In the most of those I examined was 
seen a yellow content. 

May 10. — ^The greatest number were seen about the mouth of the pipe 
through which the water was pumped in, probably because the water 
was fresher there than elsewhere in the basin. 

May 11. — Continue to grow. Yellow spots are seen on the head and 
backs. Oreat numbers of crab larva) (zoea stage) are found in the 
basin, and are very lively, swimming about near the waste-water over- 
flow. 

May 13. — About 5,000 young fry were put in the basin. Cod fry 
grow steadily, and, as mentfoaed before, are in greatest nuq]l>ef8 {^bout 
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the filling pip^ The length is about 7 millimeters [^ inch]. The in- 
testine has began to form a bend. The ground color is more yellow- 
ish. Temperature, 8^ B. [5(K> F.]; specific gravity of water, 1.021. 

May 18. — Cloudy and rain. Saw a number of cod firy of 8 millimeters 
length. 

May 20. — Clear weather ; fry all over the basin. 

May 21. — ^Towards the evening, they gather to the west side of the 
basin. Length of fry, 10 millimeters. 



PliMes of taking temperftiure, ice 



At <nr«rflow 

At 1 meter depth . 
At 2 mesera depth. 
At S meters depth. 
At bottom .. 



Tempentoxe. 


OR, 


op. 


10 


64.5 


10 


64,5 


9l7 


63.8 


0.6 


63.4 


ft.5 


63.4 



Speolflc 
gmrlty. 



1.0S37 
1.0117 
1.02S7 
1.0217 

Losao 



May 23, — The fry prefer to keep themselves in the shade, conse- 
quently they are at the east side in the morning and west side in the 
evening. The difference in the size is considerable, but the develop- 
ment is nearly the same. The distinction between the different kinds 
has already commenced to be noticeable. 

May 31. — From last date the weather has been cold and rainy and 
observations insufficient. To-day are seen a great number of them. 
Caught one 15 millimeters long [a little over i inch]. They still like 
the shade. 

June 1. — Saw a young flat-fish among the cod, all in the shade. 

June 3. — It is a month to-day since they were put into the basin. 
Caught and preserved 50 of them in spirits of wine. They are now 
from 9 to 16 millimeters long. The smaller do not seem to have the 
same degree of development as the larger. 

June 6. — Temperature in the basin 12^o R. [60^ F.] ; temperature in 
overflow, lOJo R. [55J F.]; temperature in filling pipe, 6o R. [45J F.]. 
That the water was so much colder in the filling pipe was because it 
was pumped from a greater depth. The fry are growing and are found 
over the whole basin. Tried to feed them today with fine-cut mussels 
and fish, etc., but it was no use ; they fled in great haste from it. 

June 8. — During the last days they seem to have disappeared in great 
numbers from the upper part of the basin, and keep closer towards the 
bottom. Caught one at two fathoms of water. 

June 10. — After carefully studying the life and habits of the cod fry 
from early morning and during the whole day (a clear, calm, and sunny 
day), I have found that they attack, kill, and eat each other in consid- 
erable numbers, whereas the crab larvse (now both in the zoea and meg- 
alops stage) were seldom pursued, and, as far as I could see, were never 
caught by the young cod ; not that they seemed to lack the desire to 
eatch them, but the larvse are such splendid swimmers, and understand 
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80 well how to avoid the attack. On the other hand, i never saw a 
crab hirva attacking the cod, so they may grow and develop peace- 
ably together, for a time at least. That the larvae at last succumb to 
the voracious cod is certain, but not until his size is considerably larger 
than the crab. As the cod, when larger, very seldom attack and eat 
each other, we may conclude that the greediness which they at present 
have is because the basin is new, and only a few sea-plants are yet 
growing there, so that there is not sufficient food in it for such a number 
of fish. Tried to feed them and succeeded in getting some of them to 
swallow pieces of finely-powdered mackerel. 

June 19. — During the course of the last nine days numbers of cod have 
been examined, and their stomachs were filled with several kinds of 
animalculsB, such as mosquito larvsd and pupas, of which there is an 
incredible number in the basin. There were also found in them part of 
the food daily thrown into thjB basin for them. Some were found dead 
by the overflow, and marks of outside violence were visible, their hind- 
parts bloodshot and the skin injured. 

When the young cod leave the egg they have a length of 3 millime- 
ters. During the first eight days, while the yolk sac is able to give 
sufficient nourishment, they grow 2 millimeters, so that when taken out 
of the apparatus they have a length of 5 millimeters. [It takes a trifle 
over 25 millimeters to make 1 inch, so 5 millimeters equal about i inch.] 

Their future growth is varying indeed, and depends more perhaps on 
the diflference in race kinds than on the greater or less quantity of food 
they succeed in obtaining; and when in the following table I give their 
length, it must be understood to be the average : 



Date. 



April 26 

May 3 

May 16 

May 18 

May 21 

May 81 

Jane 3 

Jiine6 

July 12 

Aueast 12 . . . 
September 12 
October 12... 



Age. 


Length in 


millimeters. 


Days. 







3 


6 


5 


10 


7 


21 


8 


24 





85 


10 


88 


12 


41 


15 


77 


55 


108 


70 


130 


85 


169 


*115 



Length in 
inchee. 



.12 

.20 

.28 

.31 

.35 

.30 

.47 

.59 

2.17 

2.76 

3.35 

4.53 



* The largest one caaght at this time was 157 millimeters [or 6.18 inchesl long. 



Between the 6th of June and the ll5th of July there is a very large 
step in the development, as the table shows; but the reason is that at 
this time the young cod begin to eat the food given them twice a day, 
and in considerable quantities. 

From the middle of October until now (middle of February) their 
growth has been very slow, the cans3s of which may be easily ex- 
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plained. I will here mention, first, that young cod, in their natural ele- 
ment, betake themselves to the deep waters when the upper waters be- 
gin to be cold, which usually takes place in the month of I^ovember. 
That at the same time they go, as it were, into the mouths of their many 
enemies, and the largest number of them are thus destroyed, has noth- 
ing to do with the present que3tion. Those who escape all danger, no 
doubt, have a very comfortable existence in the deep waters, where they 
are able to procure for themselves a sufficient quantity of food in addi- 
tion to the congenial temperature. That such a migration could not 
take place in the basin was evident ; and all they could do was to 
search out the deepest holes, where they keep themselves as well as 
they can. That this is hindering their growth is easy to see, and espe- 
cially as they during the cold weather eat almost nothing. 

I may also mention, in this connection, that the water has not been 
renewed in the basin as often as might have been necessary, and may 
not have been so healthy for the young cod to live and thrive in. I 
have, nevertheless, seen only one dead in the basin during the winter, 
but that there may be more of them dead is quite possible, in the deeper 
holes, where the bottom cannot be seen. 

Had this experiment been carried out to its fullest extent, the steam 
pump should have been kept going at least two whole days in each 
week, but the means at our disposal would not allow that. 

The principal question is, however, satisfactorily settled : That the 
cod fry artificially hatched have the power and energy to live, grow, and 
develop when set at liberty and lefb to care for themselves in their nat- 
ural element, the sea. 

We must thus leave this question to rest for the present, especially 
as so many others of great importance in this connection are yet before 
us for solution. I shall again refer to the progress of the young cod in 
my early report for 1887. As the basin is now and has been covered 
with ice since the middle of December, I cannot venture to say how 
many are alive there yet, but I should suppose they still amount to 
several thousands. 

Table showing the work during three winters. 



Year. 



1884 
1885 
1886 



E£g8 taken. 



12, 576, 000 
48,760,000 
68,880,000 



Yoang cod 

let oat into 

the sea. 



5, 005, 000 
29,620,000 
32, 510, 000 



Loss, 
percent. 



59.5 
39.3 
52.8 



Abendal, Norway, Ja/miary 1, 1887. 
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39«-IVOTBif OBT THB HATCHBBIBS AND FRBSH-WATBK FISKBBIBS 

OF ICBIiANl). 

By BEMED. S. THOBABIMSSOM. 

In 1883 the Icelanders began the first inqairy into the fisheries of 
their lakes and rivers. The first step in this direction was made by the 
assembly of Iceland (Althing) granting a total amount of 3,000 crowns 
($804) for these investigations. Mr. Arthar Fedders^n, editor of the 
Danish Fiskeritidende, was engaged to examine the rivers and lakes 
of Iceland and to report npon their condition. Accordingly, in the 
summer of 1884 he traveled through the country and published de- 
scriptions of the fresh- water fisheries of Iceland and a report of his 
examinations.* Also, he advised the establishment of two hatcheries, 
one for salmon, at Beynivellir ^ the other for trout, at Thingvellir. 

For the hatchery at Beynivellir a hut of earth and stones was buUt, 
11^ by 8^ feet, with a small window at one end and a narrow and low 
door. This hut cost 140 crowns ($37.52). It is situated at the foot of 
a slope, in boggy ground. The spring- water Is conducted by a channel 
through the upper part of the wall into the hut, where it falls into a 
filtering box. The hatchery contains five California hatching- troughs, 
and it is not possible to hatch more than 30,000 eggs. 

The person who conducted the hatchery, Mr. Nils Johanson, a Swedish 
farmer, kept a daily journal giving the temperature of the air and 
water. According to this journal, a partial table of the temperatures 
is as follows : 

Partial temperatures during the hatching season. 



Date. 



Oct 

Oot 

Oct. 

Nov. 

Nov. 

Dea 

Deo. 

Doo. 

Deo. 

Jan. 

Feb. 



16.1884 

27.1884 

28,18^ 

1,1884 

7,1884 

20. 1884 
21,1884 
27,1884 
28.1884 

21. 1885 
1,1885 



Air. 



Cent. 


Fahr. 


o 


o 


6 

4 

—4 


42.8 
39. 2 
24. 8 


2 

-6 

3 


35.6 
21.2 
37.4 


-6 
4 


21.2 
39.2 



Water. 



Cent. 



Fahr. 



o 
6.5 



o 
43.7 



2-3 



1-2 
"6 



35.6-37.4 



33. 8-35. 6 
32 



Date. 



Feb. 
Feb. 
Feb. 
Fob. 
Feb. 
Mai. 
Mar. 
Apr. 
Apr. 
Apr. 



3,1885 
10. 1885 
14, 18K5 
23.1885 
28, 1885 

1,1885 
13, 18a") 

2,1885 
20.1885 
21,1885 



Air. 



Cent. 



-0.5 

—6 

—9 

—9 

-10 

—7.5 

6 
—10 
4-7.5 



Fahr. 



o 

20.3 
21.2 
15.8 
15.8 
14 

18.5 
42.8 
14 
30. 2-45. 6 



Water. 



Cent. 



2.5-3 



Fabr. 



36.5-37.4 



39.2 



At a waterfall in the Lax4 Kiver a box was placed in which to retain 
the salmon taken for spawning purposes. Fishin^i^ for these spawning 
fish began at the salmon fall (Laxfoss) on September 2G and lasted till 

• For three articles l»y Mr. Fcddersou on this Hubjoct,8eo Fish Conimi»i*ioii Report 
for 1884, pp. 301 and 323, and Fish Commission Balletin for 1880, p. IGl. 
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October 7 ; 3 females and 5 males being caught. In the Bngda Biver, 
near by, the fishing lasted from October 1 to 19 ; 10 females and 13 males 
being caught Thus altogether 13 females and 18 males were taken. 
This number diminished considerably before spawn was obtained, as 
the stream was too strong in the retaining boxes, and the fish were not 
suAciently cared for. The first salmon eggs were artificially impreg- 
nated in Iceland on October 16, 1884. This was continued until No- 
vember 8, there being fecundated in all from 26,000 to 27,000 salmon , 
eggs. 

On December 23, sixty-nine days after impregnation, the development 
of the embryo was so far advanced that the eyes were visible in those 
that were fecundated on October 16; on January 5 the eyes were per- 
ceived in eggs impregnated October 28; and the eyes of those impreg- 
nated November 8 appeared on January 28. It is worth noticing that 
Mr. Johanson put snow into the water in order to make it colder for the 
purpose of delaying the hatching, because he thought it unsafe to put 
out the fry into the riverd till May. It seems, also, that hatching was 
especially delayed during the latter part of the season. 

The first fry appeared on March 4, so that the period of incubation 
for these was about one hundred and forty days; but the journal stated 
that on March 23, everything of the first lot of eggs impregnated had 
been hatched, so the whole period extended over one hundred and sixty 
days. By April 28 the whole number of fry were hatched. 

Owing to heavy rains the filtering box often became unclean from the 
settling of mold and mud that fell into it. Ducks often stirred up the 
soil in the bog, which also caused the water to be muddy; and so both 
gravel and box had to be cleansed repeatedly. 

The fry were kept in the hatching-boxes till May 23, when nearly 
10,000 young fish were planted in Bugda River ; and on the 25th of May 
12,000 were planted in Lax& Biver, above Yindds. The temperature in 
the Bugda at this planting was lOo C. [60© F.], and 8f o C. [47Jo F.] in 
the Lax&. Of the whole number fecundated (from 26,000 to 27,000), 
there died 1,030 eggs; while probably the total loss was about 13 per 
cent. 

On March 1, when the embryos were well developed, Mr. Johanson 
transported 3,400 salmon eggs from Beynivellir to Thingvellir, to finish 
the hatching there, and plant the fry in the lake of Thingvallavatn, so as 
to see if the salmon {8almo salar) could live in this lake. The temper- 
ature during transportation was very low, being at — 17° C. [1.4^ F.], 
but few eggs died. 

During the same winter (I884-'85) an attempt was made to have a 
hatchery for mountain trout (Salmo alpinus) established at Thingvellir. 
Mr. Johanson went there on October 5 and impregnated about 10,000 
eggs, which were placed in a wooden box 36 inches long, 16 wide, and 
11 deep. They were kept in a cold spring, there being no hatching- 
house. On October 28 nearly 10,000 eggs more were impregnated and 
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placed in a similar box. At first very few died ; but ou November 11 
there was a heavy rainfall with a high southerly wind, which caused in- 
undation. The contents of one box were entirely destroyed, while 
those of the other suffered slightly by an overflow from the Oxar4 
River. On December 24 the eyes of the embryos were first seen ; in 
the middle of February hatching began, and it was completed by the 
end of the month ; so the period of incubation lasted from one hundred 
and thirty to one hundred and forty days. Very few of the young fish 
died J and on April 29 all the fry, amounting to about 7,000, were 
planted in the Oxar& Elver, connected with the lake of Thingvallavatn. 

Most of the salmon eggs brought over from Heynivellir hatched, and 
the fry were deposited in the lake of Thingvallavatu on May 9. These 
were the first salmon in this lake. A year later one salmon was caught 
weighing one pound, but no others have been seen. 

The lake of Thingvallavatn is the largest in Iceland, as it is from 4 
to 5 square miles* in area; audits northern part is 70 fathoms deep. 
The bottom consists partly of sand and gravely but mostly of lava, as it 
is formed by volcanic eruptions. Around it is a great tract of lava and 
range of craters. Considerable animal life and vegetation are found in 
it. Trout {Salnw trutta) in this lake grow very large, up to 20 and 22 
pounds ; while mountain trout in several varieties reach the weight of 
from 1 to 7 pounds. Many trout are caught in this lake at all seasons; 
during the winter numbers being hooked through the ice. 

Mr. Johanson, after superintending this hatching in the winter season 
of 1884-'85, returned to Sweden. Since then the work at Reynivellir 
and Thingvellir has been kept up very poorly. In 1885-'86 about 6,000 
eggs were hatched at Reynivellir ; and in 1886-'87 somewhere between 
9,000 and 20,000 eggs were hatched. At Thingvellir a few thousand 
eggs have been hatched each season. A third attempt to establish a 
hatchery was made in the autumn of 1886 at Hjardarholt in Dalir, where 
several thousand eggs were hatched. All of these hatcheries are in- 
significant and badly managed. They have no suitable apparatus for 
such work, not a tank nor box being on hand for the transportation of 
fry or spawning fish. Last spring 2,000 salmon fry were brought from 
Beynivellir to Thingvellir in a pail. The young fish were said to be 
living on reaching Thingvellir, but they were not transferred to the 
Lake of Thingvallavatn that day, and being left in the hatching-trough 
over night, in the morning all were dead. The hatching-boxes are un- 
serviceable for hatching ; it ia not possible to breed the fry successfully 
in such apparatus as there is ; and there are no basins for rearing the 
young fish. Consequently, the fry are turned out into the rivers and 
lakes before they have entirely consumed their yelk-sacks, and this 
probably results in the death or destruction of a great part of them, 
especially as sudden changes of temperature frequently occur in the 
water about this season from the presence of ice in the rivers. Then, 

* Danish square miles, which would make \t« area about 100 English square miles. 



BULLETIN OP THE UNITED STATES FISH COMMISSION. 123 

too, animal and vegetable life has not yet roused from its winter sleep, 
80 as to supply these fry with their needed food. It is therefore my 
opinion that at present the hatcheries, under the circumstances, are of 
very little use. It would be much better if the hatcheries were properly 
situated in Iceland, as many rivers are suitable for salmon and trout. 

Natural circumstances have at many places destroyed the fishing 
without any intervention of man. In autumn frequently heavy rains 
occur during the spawning season, and the rivers increase in volume 
and tear up their beds, while early in winter the streams freeze un- 
expectedly, thaw suddenly, and the ice sometimes changes the whole 
beds of the rivers, especially where they consist of sand and gcavel. In 
those parts of the country where the river-beds are of lava formation 
the spawn may be saved from destruction by the holes and heavy rocks. 
Thus the fisheries in these rivers are preserved ; but natural hardships 
and bad methods of fishing prevent the increase of salmon in the rivers, 
and almost entirely stop the fishing in many of them. Most of the fish- 
ing in Iceland is done during the spawning season of salmon and trout ; 
and formerly dams were built across the streams where possible. In 
1876 a law was introduced that nobody be permitted to capture any 
salmon later in the year than September 15, or to obstruct any river ; 
but nothing was said about trout. 

In all the large rivers salmon are caught in wedge-shaped nets, which 
are set in the rivers and on the places where the water is quiet. They 
are fastened in place either by stone-piles built out into the stream 
from the shores or by means of large baskets loaded with stones. 
In the smaller streams salmon boxes are used of different sizes. They 
are triangular in shape and made of wooden rail& One angle points up 
the stream, and the rails composing the sides of this angle are arranged 
horizontally, while the rails on the opposite side are perpendicular, with 
an opening between them for the entrandl of the salmon. In many of 
the little rivers salmon are caught by means of sharp iron hooks at- 
tached to poles. Hauling-nets are used in all rivers, especially in their 
mouths and across them, in which the fishermen catch all salmon, large 
and small. 

The trout are taken by means of set nets, drag-nets, and trout-boxes. 
All nets for trout have too small meshes, and catch even the smallest 
fish. They are badly made, ill fixed, and of very little worth. Often 
white bones are used on these nets as sinkers, as also on the salmon 
nets, which tend to drive the fish away. In lakes fishing-lines are used. 

Many wealthy salmon-fishermen come to Iceland annually and rent 
the salmon rivers for a year or a period of years. They fish with hooks, 
staying in Iceland from the beginning of June to about the middle of 
September. The salmon which they catch and do not use are generally 
given to the neighboring farmers, who thus sometimes get both fish and 
rents. In 1876 and 1877 an Englishman (Mr. Eichy) was in the southern 
I>art of the island and did a considerable business in putting up and 
expoiling canned salmon. 
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The attention of the legislative assembly was not specially directed 
to this matter of protecting the fisheries, nor were laws enacted on this 
subject before 1885 ; and the present laws are in many instances primi- 
tive, imperfect, and inconvenient^ according to the conditions of the 
country. One Of the worst features is that in regard to seals, which 
are so injurious to the salmon fisheries. This is contained in section 4 
of the following statute. The defective point about this bit of legisla- 
tion is that in all salmon rivers (with one exception) and their mouths, 
where there are seals, there are also seal-catching places ; so that the 
law is of little or no benefit to the salmon, as it is forbidden to disturb 
the seals, in the places where they are at all easily accessible. The 
statute referred to was passed February 19, 1886, and is as follows : 

<^ Section 1. It is unlawful to catch salmon in the sea, or in rivers or 
lakes, except during three months each summer. The county board 
shall in each jurisdiction fix definite rules as to the beginning and end 
of the fishing for that locality. During the season the salmon shall be 
entirely protected for thirty-six hours each week, from 9 p. m. Saturday 
to 9 a. m. Monday, during which time all salmon nets shidl be taken up 
and all fishing apparatus be kept open, so that the salmon may have 
free passage. Nets so constructed that the salmon can not be entangled 
therein are to be considered as a fixed mechanical fishing apparatus. 

<< Sec. 2. It is illegal to set nets, dikes, or any other fixed fishing 
apparatus in a river farther out from the bank than the middle of the 
river ; and even this is allowed only if the other half of the stream is 
no less deep than the half through which the dike, etc., extends. If it 
is desired to set nets, or have dikes or other apparatus extend from 
both sides of the river, there must be an interval of at least 30 fathoms 
of the length of the river between the apparatus extending from oppo- 
site sides. If there is only one owner of the fishing rights in a river, he 
is allowed to use croes-dikes ; but if the river has affluents or separate 
arms, he is allowed to cross-dike only one of those arms, and this only 
when the setter of the dike is sole owner of the fishing right in that arm 
and when the salmon go in greater numbers up the other arms. 

<^Sec. 3. No one may set nets or other fishing apparatus ont in lakes, 
or in the sea near the mouths of salmon rivers, in such a manner that 
the passage of the salmon is obstructed. It is allowed to use dragnets 
in rivers only between 9 a. m. and 9 p. m., and in river mouths only 
before the shoaling of the fish at every other tlood tide. Salmon may 
be caught by means of rods and lines, but not by stabbing instru- 
ments or spears. For scientific or breeding purposes salmon may be 
taken at any time of the year. 

'*"Seo. 4. In rivers and their mouths where there are salmon, it is 
allowed to shoot or frighten seals with the restriction that the inviola- 
bility of breeding and seal-catching places, which are thus especially 
proclaimed, must not be infringed upon, except with the penalty of full 
damages, according to the estimate of good men nominated by the jndge 
and sworn in court. 
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"Sec. 5. No fishinfc apparatus may be used which will catch small 
salmon. Meshes in a salmon net, when wet, mast have a cironmfer- 
ence of at least 9 inches. No nets may be doable. In every apparatas 
there mast be openings so large that salmon not measaring more than 
9 inches in greatest circamference can not be detained therein. If the 
apparatas is provided with grates, the rails mast be perpendicalar with 
intervals of at least 1} inches. 

<^ Sec. 6. If the majority of the owners of the fishing right in any river 
wish the fishing to be carried on by all the owners jointly in order to 
protect the salmon better than according to the provisions of the pres- 
ent act, they mast sabmit the case to the county board. If this board 
is of the o{)inion that no one's rights will be infringed, it may enact 
rales for the mode of fishing and the division of the catch, which rales 
shall be binding npon all persons concerned. In sach cases the main 
river and fts tributaries are to be considered as one river. 

<^ Seo. 7. If local circnmstances make it necessary to have more definite 
regnlations than are provided for in the present act, one or more connty 
boards may make additional regnlations ; bat sach regulations must in 
no way interfere with the principles of the present act warranting the 
free passage and protection of salmon. Sach regulations, as well as 
those named in section 6, must have the sanction of the provincial gov- 
ernor, and be then valid a» law for the next ten years after they are 
made. 

<^ Seo. 8. Transgressions of this act are punishable by a fine of not more 
than one hundred crowns ($26.80), while all the unlawful catch and all 
unlawful apparatus may be confiscated." 

The tables that follow show the amounts of salmon exported from 
Iceland, going chiefly or entirely to Denmark, the bulk of the export 
being salted and of not great value for exportation. There are no reg- 
ular smoke-houses in Iceland, so the little smoking of fish tliat is done 
is carried on in the kitchens in a primitive manner. Canned salmon 
and salmon packed in ice are also exported in small quantities. 

Table I. — Exportation of salted salmon from Iceland to Denmark, 



IThe ponndB in the following tables 


are All Danish. One Danish poand=SOO grams- ibontl.l 
pounds avoirdnpois.] 


English 


Pkoefrom which 
exported. 


1630. 


1743. 


1784. 


180«. 


181& 


1848. 


ISXt, 


185a 


1860. 


1S61. 


Hoeaviki 


Lbt, 


Hn. 


Xte. 


Lbt, 


Lbt, 


Lbe. 
4.800 


Lb: 
A 712 


Lbt. 
2,868 


Lb9. 
6.400 


Lb§, 


AknTeT^i* 










a 




Sifflaflordnr* 






















flendArkr61nir* . . .. 






















Bi6ndn6B^ 
















2; 884 






Skairmtrdnd* 










;:;:::• 










BeVUftTik* 












480 


480 








Emrbakki* 


















AKTUies* 






















Bordeyri' 
















448* 
672 




10,080 


8tvkkUh6lmnr* . . . 
















BrakArDottoi* .... 




















IaBQ9idiii« 












































IWil* 


6 


3 


17 


28 


104 


fi.280 


0,192 


fi.872 


6,400 


1^080 
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Tablu I. — Exportation of salted salmon from Iceland to Denmark — Coutinned. 



Place from which 
exported. 


l86i-5. 


1866. 


1867. 


1868. 


1869. 


1870. 


1871-2. 


1873. 


1874. 


1875. 


Hasavik^ 


Lb9. 
414 


Lb9. 

896 


Lb9. Lbs. 
8, 808 2. 816 


Lbs. 

3,808 


Lbs. 

2,464 


Lbs. 
10,304 


Lbs. 
34,650 


Lbs. 
22,650 


Lbs. 
1,750 


Aknrevri ^...... .. 








Kiflrlnfibrdar' 


• 




















SftDd^rkrdkar' .... 






















Blondabsi 




6,720 


18,620 


324 


1,344 


1,904 


6,944 


"9,"7i4' 

28,875 


8,679 

22,200 

215 




SkafirastronA' 




5,743 


Reykjavik* 

Evrarbakki' 


3,912 


2,016 


1,812 


896 


2,464 


61,376 


18,144 


22,750 
7,525 


A^kranea' ..... ... 




















Boi (leyii* 


448 


1,120 


2,016 




448 


179.648 


1,568 


4,050 


4,675 


3,300 


Stvkkifthdimar'. . . 




BrakarDOttoi' .... 






















laaflSram'. ....... 









































Total 


4,774 


10,752 25,756 4,036 


8,061 |245,392 


36,960 


78,189 


58,310 


41,068 





Place from which 
exported. 



Hosavik* 

Aknreyrii 

SiglnQdrdor'... 
EhmdArkr6kiiri . 

BlSnduds* 

S^gaAtrSnd^ — 

Beykjavik* 

Eyrarbakki* ... 

Akranee' 

Bordeyri* 

Stykkiah6lmnr* 
Brakarpottor*. . 
IsaQdrdur* 



1876. 



Lbs. 
19,600 



2,000 

8,120 

21.400 

9,400 



1,732 



800 



Total , 63,052 



1877. 



Lbs. 
12,200 



400 

3,000 

6,121 

16,800 

9.200 



3.400 



33, 513 



1878. 



Lbs. 
6.000 



100 



1,227 

1,286 

32,022 

15,162 



700 



83, (334 56, 497 



1879. 



Lbs. 
846 



564 
1,787 
2,823 



6,020 



1880. 



Lbs. 
1,060 



3.688 

2,028 

12.073 



2.011 



20.860 



1881. 



Lbs, 
7,648 
230 



10,737 

7,598 

14.264 

21,108 



2,866 



1882. 



Lbs, 

858 



724 



20,227 
23,853 



64, 451 45. 662 



1883. 



Lbs. 

4.630 



1,354 



705 
4,760 



541 



3,000 



1884. 



Lbs. 
919 



362 



28,866 

8,563 

8,774 

283 



4,770 



14,890 I 42,537 



'In north part of Iceland. 
'In Bonth part of Iceland. 
In west part of Iceland. 



'No place of exportation is assigned for the 
first five totab. 



Table II. — Exportation of other preparations of salmon from Iceland. 



Place from which exported. 


1876. 


Canned. 

• 

1877. 


1880. 




Smoked. 


1883. 


Ice- 
packed. 


1877. 


1880. 


1877. 


Revklavik 


Lbs. 

20,038 

22.600 


Lbs. 
28 


Lbs. 


Lbs. 


Lbs, 


Lbs. 


Lbs. 
3,207 


Akranes 












Sielufidrdar 




419 










Stvkki8h61mar 






140 








Blondu6s 








1.664 






Bordevri 










162 



















Reykjavik, Iceland, September 20, 1887. 
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BRYANT WALKER LIBRARY 
MUSEUM OF ZOOLOGY 

40.-IV0TE8 ON THE USE OF SgriD FOR FOOO l^^ifi^'lJIVITED 

STATES. 

By J. ^W. COIilillVS. 

Much change is being bronght aboat in the American markets in the 
matter of the utilization of marine products for food, and apparently 
this is, in a measure, due to the aggregation of people of foreign birth 
in the more important coast cities. The most remarkable innovation in 
the direction of the utilization of sea products for food which has re- 
cently come to my knowledge, is that of the demand for squid (chiefly 
Loligo pealei) for food in New York markets, where this species is sought 
and apparently highly appreciated by the Italians, of whom there are 
large numbers residing in New York City. 

Mr. E. G. Blackford states that the demand for squid has been con- 
stantly increasing for the past four years, and this branch of the trade 
is becoming a profitable one. " The entire consumption,'^ he says, " ap- 
pears to be by the Italians. I have known of as much as 4,000 pounds 
being received from Long Island and sold in one day. The demand is 
steady, and if the squid are in good order they are readily sold at from 
3 to 6 cents per pound. When properly cooked the squid is a most ex- 
cellent dish." 

Mr. Blackford thinks that the influence of the Ichthyophagous Club 
of New York has had much to do with the introduction of squid for food, 
and says that about three or four years ago the club first ventured to 
cook and serve squid at one of their annual dinners. It is a well-known 
fact, however, that squid are highly valued for food in Oriental coun- 
tries, and that an important fishery for them is carried on in Ohina. It 
is also probable that the Italians, who are the consumers of this pro- 
duct in New York, learned to eat squid in their native country, before 
emigrating to America. 

Mr. Atkins Hughes, of North Truro, Mass., who is engaged in the 
trap fishery at that place, makes the following statement in regard to 
the demand for squid : 

"When in New York the past three or four years I was told that the 
Italians used squid for food, but that the quantity was small and the 
price low. Very little encouragement was given me to ship until the 
past season (1887), when a fish dealer in the Fulton Market said to me, 
about October 1 : ' If you can ship me a few barrels of squid occasionally 
I think I can sell them at a low price.' The squid season was nearly 
over then, but in looking over my books I find that we shipped to deal- 
ers in New York about 50 barrels in 1887, which sold from 2 to 6 cents 
per pound, netting about $3 per barrel." 

Under date of December 2, 1887, be says : << The squid season is about 
over. Some days we have a few bushels in our weirs^ but they have 
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become sach an. article of food among the Italians of New York that 
we can obtain better prices by shipping them there, than by selling 
them for bait." 

From the foregoing, it woald appear that with the increase of popu- 
lation in this country and with a better knowledge of the food value of 
certain species of marine animals which have heretofore not come into 
general use, it is sapposable that the food sapply from oar ocean fisher- 
ies can be very considerably increased. Some species of fish that are 
held in the highest esteem in Europe, and which occur in the greatest 
abundance off our coasts, are seldom or never eaten by Americans, and 
there is practically no demand for them in our markets. Perhaps the 
most noted of these is the Skate {Baia)^ while many species of the flat- 
fishes — flounders, dabs, etc. — are so little prized that their capture is a 
matter of minor commercial consequence. 

WASHmaxoN, D. 0., April 20, 1888. 



41.— NOTE OIV THS OCCIJRREIVGK OF HACKBRBIi OFF THB COAST 

OF FliORIHA. 

By J. J¥. COIilillfS. 

Oapt. John W. Emmons, master of the schooner BeUe 0/ the Bay^ of 
!New London, Conn., recently arrived in New York from a winter's fish- 
ing cruise for Bed Snappers on the grounds off of Cape Canaveral, 
Florida. He fished in that region from December 12, 1887, to April 14, 
1888. In a conversation which I had with him three days ago, he stated 
that during January of the present year he saw several schools of mack- 
erel in the vicinity of Cape Canaveral, but chiefly about 15 to 25 miles 
southeast from the cape, and that as many as one hundred specimens 
of the fish were caught by his crew on the fishing gear used for the capt- 
ure of Bed Snappers. These mackerel were from 12 to 15 inches in 
length. The captain is confident that they were all of the common 
species. Scomber scombrus. 

Although he frequently saw schools of mackerel, he is of the opinion 
that purse-seines could not be used because of the abundance of sharks, 
which would tear the nets to pieces. 

Washington, April 25, 1888. 
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Vol. Til. Washini;;:ton, D. C. ITIay 13, 1 88 8. 



43-)^REPORT OIV THE FIMHEH OBSERVED IIV OREAT BG» HAR- 
BOR BAY, NEW JERSEV, BURINO THE SIJmiTlER OF 18^7. 

By TARLETON II. BEAIV. 

Ichthyologist, U, S. Fish Commiasion. 

In the summer of 1854 Prof. Spencer F. Baird, then Assistant Secre- 
tary of the Smithsonian Institutiou, spent a period of six weeks on the 
coast of New Jersey, principall}^ at Beesley's Point and Long Island, 
Kew York, '^ studying the habits and distribution of the principal species 
of fishes that are known on that portion of our shores during the summer.'' 
Professor Baird took 67 species, and in his report to the Secretary of 
the Smithsonian Institution, which was i)rinted in the Ninth Annual 
Report of the Institution for 1854, he gives descriptions of colors taken 
from the fresh and living fish, notes on the natural history and distri- 
bution of many of the economic species, and the vernacular names em- 
ployed by the fishermen of the bay. He gives, also, a description of 
the physical features of the region explored. In this report the follow- 
ing new species are described: Pomotis chcvtodon, Centrarchus pomotis^ 
Lohotes emarginatus, Eueinosionms argenteus^ Hydrargyra luciw, and Cy- 
prinodon parvuSj all of which, except one, are still regarded as valid. 

This was the first systematic account of marine fishes made by Profes- 
sor Baird; and it is the only one of the kind which has emanated directly 
from his pen. It was here that he originated the methods of observa- 
tion of marine fishes which were long afterwards applied in his greater 
researches on behalf of the United States Government into the causes 
of the decrease of food-fishes and their propagation^n the waters of the 
United States. 

In the spring of 1887 Professor Baird expressed a desire to have the 
writer undertake a new exploration of the waters of Great Egg Ilarbor 
Bay with the view of discovering what changes had taken i)lace in the 
fauna during the long interval since 1854. In accordance with this 
wish I was directed to go to that region in July, 1887, to make collec- 
tions and observations. Finding that Beesley's Point is remote from 
railroads and without telegraphic communication I decided to make 
my headquarters at Somers Point, on the opposite side of the bay and 
several miles distant. I was assisted in my work by Mr. L. M. McCor- 
mick, of Oberlin College, Ohio, who remained at Somers Point from 
August 20 to September 9. I am indebted also to Mr. Bolton E. Steel- 
man, whose skill in navigation and in the details of fishing aided me 
jnaterially. 

Bull, U, S. F. 0. 87 9 
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The localities mentioned by Professor Baird, with one or two excey^>- 
tions, notably the Cedar Swamp Creeks and Corson's Inlet, were visited 
by us many times during our seining trips, which were continued dnr- 
ing all of August and the first half of September. We had no inter- 
ruptions on account of bad weather. Our seines proved effective in 
taking 86 species. It would have been better, however, had we taken 
with us a seine of 60 or 70 fathoms in length and about 15 feet deep iu 
the bag. Our largest seine, 20 fathoms long, greatest depth 10 feet, 
proved too small for the capture of skates, sting rays, and sharks. 

There have been many changes in the bay since 1854. One of the 
ocean inlets which was then navigable for moderately large vessels is 
now closed and its site is occupied by the town of Longport. Few isl- 
ands have formed, channels have shifted, and the number of algae lias 
apparently increased. 

Some of the species found in abund ance by Professor Baird were not 
seen by us and upwards of 30 species which were not recorded in his 
report we foundduring the last summer. The sheepshead was not taken 
in 1854 'y it is not abundant now, but adults are occasionally caught 
with the hook, and the young were found in moderately large numbers 
by us at Beesley's Point. On the other hand, young drum were found 
to be abundant by Professor Baird, but the species was not obtained by 
us. The young Lutjanus is another species which we did not see at all. 

Following is a complete list of the species which are recorded by 
Professor Baird and not obtained by us : Chilomycterus fuliginosuSy 
Ophidium marginatum, Fogonias chromiSj Lutjanus griseus, Enneacan- 
thus obesuSy Mesogonistius chwtodony Esox americanusy Fundulus ludce, 
Opisthonerna oglinunij JSlurichthys marinus, and Reniceps tihuro. 

Ophidium marginatum does not occur in the bay in summer. Cottus 
octodecimspinosus has been taken in November. Pogonia^ chromis is 
still taken occasionally by the purse seiners in thQ ocean near by. We 
made special effort (o find Fundulus luciw in the ditches at Bobinson's 
Landing, near Ocean City, but the extensive changes in the drainage 
system of Peck's Beach seem to have driven away that species. Opis- 
thonema oglinum still inhabits the region and will doubtless be found 
again. The sea catfish, jElurichthys marinuSy seems to be unknown to 
the fishermen, and the only " shovel-nose shark " recognized now is not 
the true shovel-nose, bat Sphyrna zijgmna instead. 

Other young fishes obtained by me are the following : Astroscopu^ 
anopluSy Elucate Canada, Orthopristis chrysopteruSy Sphyrwna picuday and 
Tylosurus gladius. Some of these have not previously been described. 

Lagocephalus IwvigatuSy Hippocampus punctulatusy and Fistularia ta- 
baccaria were found to be moderately common. Menidia laciniata was 
found abundant. 

A day or two before my arrival at Somers Point, a cargo of 40,000 
mackerel was landed there. These were taken bv one of the menhaden 
steamers in the vicinity, and a few days later a fishing schooner took 
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10,000 off Squan, N. J. The mackerel landed at Somers Point proved 
to be Scomber pneumatophortis, and the catch ofif Squan was also reported 
to be " thimble-eye mackerel." Observation and inquiry into the occur- 
rence of mackerel off this portion of the coast in July and August lead 
me to believe that Scomber pneumatophorus is the species taken at that 
period, and that Scomber scombrus probably does not occur so late in 
the Eummer. 

Great Egg Harbor Bay has neither pounds nor traps. Seines were 
used during our stay, but this is contrary to law. Two factories for 
the making of fertilizers from the menhaden are located in this region. 
Three menhaden steamers make this bay their headquarters. They re- 
ported a fair catch of fish up to the middle of September, after which 
my investigations closed. 

Fishing with hand-lines is very satisfactory. Large catches of weak- 
fish and kingfish are made in this way during the summer. Gill-nets 
are used in winter, the principal yield being white perch. Shortly after 
the Ist of September the fish eating birds disappeared suddenly and 
the fishing dropped off. At the time of my departure, September 21, 
the only good catches of weakfish were made in the ocean adjacent to 
the bay. 

An attempt was made to use the trawMine in the channels, but it was 
found to be unserviceable on account of the great masses of floating 
algsa with which the hooks became invested. 

FISHES OF GREAT EGG HARBOR BAY, NEW JERSEY. 



Species taken in 1887. 



L 
2. 
& 
4. 
5. 
0. 
7. 

a 

10. 

11. 

12. 
U. 
14. 
15. 
10. 
17. 
1& 
IflL 
20. 
21. 
22. 
2S. 
24. 
25. 
28. 
27. 
28. 
20. 
W. 
8L 
S2. 
S8L 
84. 
85, 



Chflomycteros geometrionB. 



Tetrodon tarjddas 

LigocephalasuBvintas 

Monaoanthns hispidas 

Alntera sohcepffi 

Siphoetoma foaoam 

Hmpocampaa pnnctnlatua. . 

Achinia mollia 

Cithariohthya microBtomnB. 
Plearonectea americanoa ... 

Paraliohthy 8 dentatoa 

Bothoamacolatoa 



BatraohoB can 

AatroBOopna anoploB 

Gobioaoma boaoi 

Prionotns Btrigatus v. 

Prionotna palmii>eB 

Cephalaoanthoa voli tans 

CottOB octodecimBpinoBns 

Spaiiaoma 

Taatatta oniUs 

CteooiabniaadsperBaB 

Gtorrea argenteus 

Chetodon maonlocinctoB 

Sardasarda , 

Soomberomoma macniatas . . . 
Sc«»nber pneomatophoroB .... 

Garanx hippos 

Serlola lonata 

Selmie iraDiia 

TnMshyBOtaa rbomboideB 

Traohynotna oarolinus 

PoroBotas triacantiina 



Species taken in 185&. 



Chilomjcterna georoetricas. 
Cbilomycterus faliginosuH. 
Tetrodon tnrgidns. 



SiphoBtoma f uscnm. 

Achims mollis. 

Pleuronectes americanns. 
Paralichtb^'s dentatus. 
Bothns macnlatns. 
Ophidinm marginatum. 
Batrachas taa. 

Gobiosoma bosci. 

Prionotns palmipes. 

Cottns octodecimspinosus. 

Tantoga onitis. 

Gerres argentens. 

Scomberomoms maculatna 

Caranx hippos. 

Selene gallus. 
Trachynotns rhomboides. 
Trachynotus carolinns. 
Poronotna triacanthos. • 
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FISHKS OK CiKEAT KGG HARBOU BAY, NEW JERSEY — COntinOcd. 



Species taken in 1887. 



36. CviKMcion regale 

37. Meniicirras Raxatilifl 

38. Meiiticimis albumus 

39. LiofltoDius xanthuniH 

40. Baii-diella cbrysura 

41 

42. Stenotomus chrysops 

43. Archonargus probat4>cepbala8 

44. Lagodon rhomboidus 

45. Ortbopristitt chrysopterus 

46 

47. Acantbarchos pomotis 

48 

49 

50. Centropriatis forrns 

51. Boleosoma olmstedi 

52. Boleichthy^s fnaiforme 

53. Koccoa americauna 

54. Roccas lineatoa 

55. Eiaoate Canada 

66. Pomatonius saltatrix 

57. Apbredoderaa savanus 

58. Sphyrsena borealis 

59. Spbynena picuda 

60. Mugil carema 

61. Mugilalbola 

62. Menidia notata 

63. Menidia laciniata 

64. Apeltes quadracns 

65. Fistnlaria tabaccaria 

66. Tylosnma marinas 

67. T^losums gladius 

68. Hemirhamphas roberti 

69. Esox reticulatus 

70. 

71. Melannra pyfnnsea 

72. Fondalns nifyalis 

73. 

74. Fandulns heteroclitna 

75. Fnndolos diaphanns 

76. Cyprinodon variegatan 

77. Lncania parva 

78. Srnodus foBtens ^... 

79. FTtrumeas teres 

80. Clnpea flsstivalis 

81. Clnpea mediocris 

82. Brevoortia tyrannos 

83 

84. Stolephonu mitchilli 

85. StolephoroB bro«mi 

86. Stolephems enrystole 

87. Erimy zon oblongua 

88. Catostomus teres 

89. Notemigonos chrysoleacas . . 

90. Aminros natalis 

91 

92. Conger conger 

93. Angailla rostrata 

91. Kaia eglanteiia 

95. BaialiBvis 

96. Trygon bastata -. 

97. My liobatis fremen viUei 

98. Spbyma zygsena 

99. ..••..••••... 

100. Carobarias obscurns 

101. Mustelus canis 



Species taken in 1864. 



C vnoscion regale. 
Menticirras saxatilis. 

Liofltomns xantbarus. 
Bairdiella cbrysura. 
Pogonias) cbromis. 
Stenotomus cbrysops. 



Lotjanns grisens. 
Acantharchas pomotis. 
Enneacanthas obesus. 
Mesogonistins chaetodon. 
Centropristis far>'as. 

Boleicbthys fasiforme. 
Roccns americanoa. 
Boccus lineatos. 

Pomatoraos saltatrix. 
Apbredoderus sayanns. 
Sphyrsena borealls. 

Mngil curema. 

Menidia notata. 

Apeltes quadracns. 

Tylosnms marinas. 

Esox reticalatas. 
Esox araericanus. 
Melannra pygmsea. 
Fundalus mivjalis. 
Fnndalns lacite. 
Fundulus heteroclitas. 
Fundalus diapbanns. 
Cyprinodon variegatus. 
Lncania parva. 
Synodus fcetens. 
Etrumeas teres. 

Clapea mediocris. 
Brevoortia tyrannus. 
OpisQionema oglinum. 

Stolepboras browni. 

Erimyzon oblongus. 

Notemigonus cbrysoleacas. 

.Xlorichtbys marinas. 
Conger conger. 
Angailla rostrata. 

Trygon bastata. 



Reniceps tibaro. ' 
(yarcbarias obscarus. 
Mustelus canis. 



1. ChilomycteniB geometricus. (Mitchill). Cacuraber-fiBh. 

Diodon maculato-striatus Baird, Ninth ^Q". Rep. Smith. Inst., 1855, 351. 

A young example, 3 inches long, was seined at Longport August 29. 
This is much less elongate than the adult and has the orbital tentacles 
greatly developed. The black spot which is present near tU© m^l 
origin in the adult is absent in the young, 
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A large individual, 8 inches long, was. given to me by Mr. Charles 
Clements, Augast 29; it was caught on a hook in the bay. The species 
is known as the the " Cucumber-fish'' at Somers Point. 

2. Chilomyctems foliginosus (De Kay). 

DU>donfuligino8U8 Baird, Ninth Ann. Rep. Smith. Inst., 18r>5, 351. 

Professor Baird records the capture of a few specimens in Great Egg 
Harbor Biver by means of a seine. 

We searched diligently in the same locality, but failed to find the 
species. 

I have not been able to discover the Beesley's Point examples in the 
National Museum. 

3. Tetrodon turgidus (MitchiU). ToadQsh. 

Tetrtiodon turgidus Baihd, Ninth Ann. Rep. Smith. Inst., 1355,352. 

The young are abundant everywhere about the shores of the bay. 
Numerous specimens were taken in the seine at Ocean City August 1, 
and at Beesley's Point August 10 and 11. Adult examples were several 
times caught on hooks baited for larger species. Two large specimens 
were seined in the grass at Beesley's Point August 10. 

This species, called " toadfish " at Somers Point, has the same habit 
as Lagocephalua Icevigatus of inflating itself by means of air or water at 
will. By some persons it is considered excellent for eating. 

4. Lagocephalas laevigatas (Linn.). 

An individual 4| inches long was seined by Andrew JeflTries at Som- 
ers Point, August 27. 

Two examples, one of which is 6 inches long, were seined in a thorough- 
fare near Somers Point, August 30. 

A specimen 7 inches long was caught on a hook by Bees Boise, Sep- 
tember 2. 

An individual 6 inches long was caught on a hook September 4. 

Two were seined at Beesley's Point, September 9; these are 6.3 and 
7 inches long. 

Four more were caught at the same place, September 10 j these vary 
in length from 6 to 6^ inches. 

One was hooked by Silas Boise, September 16, and another was caught 
in the same way on the 18th from one of the wharves. 

This fish inflates its abdomen by pumping in air or water at will. It 
is unknown to the fishermen. 

« 

5. Monacanthns hispidas Linmens. 

Two individuals were caught in the seine at Ocean City, August 1. 
The larger is 3^ inches and the smaller If inches long. D. I, 33 ; A. 
33. 

Two examples were caught in a thoroughfare near Somers Point, Au- 
gust 30. 

Another one was seined at Beesley's Point, August 23. This one has 
several parasites attached to the fins. 
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6. Alutera schospffi Walbaum. Sunfish. 

Found sparingly about the shores; no adults seen. Toang examples 
were taken at Ocean City, August 1, and at Beesley's Point, August 11. 

At Beesley's Point, September 10, an example 9J inches long was 
taken. Seiners occasionally catch this fish, and it mAy be found lying 
on the beach where the seines are landed. 

The name ^^sunfish" is sometimes applied to this species at Somers 
Point. 

7. SiphoBtoma fuscum Storer. Billfish. 

Syngnathus viridescens Baird, Ninth Ann. Rep. Smith. Inst., 1855, 351. 

Males, females, and young were abundant at Ocean City, August 4. 
The egg-pouches of the males are filled with eyed embryo, arranged in 
four series on each side. 

The species was abundant August 1, also, at the same place. It is 
common everywhere, and both sexes occur, but the males are more nu- 
merous than the females. 

A male 6} inches long, taken near Ocean City, August 31, has the 
pouch unsymmetrically filled, the left side containing more than two- 
thirds of the whole quantity of embryos and increasing in carrying 
capacity from behind forward. 

This is called " billfish " at Somers Point. 

8. Hippocampus punctulatus Gaichenot. Horsefish. 

Two males and three females were seined at Ocean City, August 1. 

The pouches of the males are much enlarged, but not yet dehiscent. 
Dorsal of the $ with a yellow margin ; of the S with orange. In both 
sexes there is a submarginal dark band. A dark blotch at top of 
anterior dorsal rays in both sexes. Cirri more developed in one of 
the females than in any of the other examples. One of the males has 
body rings vertically striped with narrow, dark brown stripes. All 
have several linear stripes obliquely across opercles from eye, and 
usually two on the neck. Abdominal edge dark. One female has 
wider stripes on the throat, converging behind, flanked in front by a 
few irregular dark blotches, and behind by four interrupted lines. 
White punctulations most numerous posteriorly. 

August 23, C adult specimens, 2 of them males, were seined in one of 
the thoroughfares in the bay. The pouches of the males are well dis- 
tended with embryos. 

August 31, 4 adults, 2 males and 2 females, were seined in a thor- 
oughfare near Ocean City. The males had the pouches fully dis- 
tended. Both sexes have cirri greatly developed. 

A male seined at Somers Point, September 5, has the pouch empty 
and the anal fin well developed ; the cirri are all absent also. 

9. AchiruB moUis Mitchill. 

Achiru 8 mollis Baird^ Ninth Ann. Rop. Smith. lust., 1855, 350. 

No 3'oung examples have been taken, and the adults are not common. 
Specimens were seined at Ocean City, August 1, and at Beesley's Point, 
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August 10 and 11. One was caugbt at Somers Point, July 29. The 
species was observed to be rather more abundant near Great Egg Har- 
bor Elver than in other parts of the bay. 

10. Citharichthys microstomus Gill. 

Four examples were seined at Ocean City, August 1. D. 74; A. 55 ; 
scales, 41-42. 

One of these, a specimen about 3 inches long, is dextral ; all the rest 
are sinistral, as usual. I have not seen a dextral example before. 

Young examples were seined, August 13, at Somers Point. 

We find the species everywhere in moderate numbers. One was 
caught at Ocean City, August 25. In a thoroughfare near Ocean City, 
August 31, we took some large individuals, and smaller ones were mod- 
erately abundant; the largest is 4^ inches long. 

Examples from 2 to 2^ inches long were caught at Beesley's Pointy 
September 10. 

11. Pleuronectes americanus. Walbaam. Win tor floander. 

Platessa plana Baird, Ninth Ann. Rep. Smith. Inst., 1855, 349. 

Half grown and young individuals were seined at Ocean City, August 
4p Other examples were seen at Beesley's Point a week later. 

Young examples were found abundant in thoroughfares near Somers 
Point, August 30. From this time forward to the middle of Septem- 
ber we seined the "winter flounder" in small numbers, but took no 
adults. 

12. Paralichthys dentatus (Linnaeas). Summer flounder. 

Platessa ooellaris Baird, Ninth Ann. Kep. Smith. Inst., 1355, 349. 

Small and large individuals were seined at Ocean City, August 1. 
The species is common everywhere, but no very young examples were 
seen. It takes the hook freely and is prized for food. 

The gill-rakers are uniformly 20 or 21 in our specimens. 

The species is known at Somers Point as the "summer flounder.'^ 

13. Bothus maculatUB (Mitchill). Window-light. 

Rhombus maculatua Baird, Ninth Ann. Rep. Smith. Inst., 1855, 350. 

A single small example of the " window-light^ was seined by Capt. 
Thomas Steelman of the menhaden steamer N'ellie Bawson, We have 
not found the species in the bay, notwithstanding diligent search made 
for it. Professor Baird found it occasionally in the surf in 1854. 

14. Opbidium marginatom De Kay. 

Ophidium marginatum Baird, Ninth Ann. Rep. Smith. Inst., 1855, 351. 

This species was not taken by Professor Baird in summer ; his speci- 
men, which is still preserved in the !N'ational Museum, was taken dur- 
ing the winter of 1853-'54 by Mr. Chatten. 

15. Batrachns tan Liunseus. Oyster-fish. 

Batrachua variegatua Baird, Ninth Ann. Rep. Smith. Inst., 1855, 340. 

Seined at Ocean City, August 1, and everywhere about the shores. 
It is particularly common at Beesley's Point, near the river mouth. 
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Anglers for weakfisb frequently catch the toadfish instead, mach to 
their disgust. No very young examples have been seen. The species 
is usually called " oyster-fish " at Somers Point. 

16. Astroscopua anoplus Cuv. and Val. (PI. I, figs. 1 and 2.) 

A single young individual, 1 inch long, was seined at Ocean City, 
August 1. The species has not previously been recorded from this 
bay. 

Another example, 2^ inches long, was caught at Longport, August 26, 
not far from the inlet. The colors of the specimen, August 28, are as 
follows : Top of head, cheeks, sides, and a narrow strip along dorsal 
bases, plum color 5 back, olive ; lower part of head, belly, ventrals, anal, 
and soft dorsal, whitish ; caudal, pale, with a faint yellowblotch at base 
and a dusky streak on middle portion ; spinous dorsal, black ^ chin with 
a yellow f-shaped marking, the stem of the T bounded on each side by 
a wing-shaped blotch of purple, which has a dark inner edge j pectoral^ 
plum color, its lower margin whitish. D. IV, 14; A. 13, A prominent 
anal papilla. A low fold of skin extends from the ventrals along the 
median line of the belly to the anal papilla. Two slight furrows be- 
tween the eyes, with two rows of papillae along their inner margins. 
Behind these furrows are naked spaces, little developed, but quite dis- 
tinct. Nostrils surrounded by a row of papillae. 

17. Gobiosoma bosci (Lac6p6de). 

Gobius alepidotus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 339. 

Three individuals were taken in the seine at Somers Point (Lousy 
Harbor), August 13. This si)ecies was found by Professor Baird rarely 
at Beesley's Point in 1854. It is common in Great South Bay, Long 
Island, and in Buzzard's Bay. 

Two examples were seined in a thoroughfare near Somers Point, 
August 30. 

Several specimens were seined, September 16, in ditches at Robin- 
son's Landing, Ocean City, in company with Fundulus^ Cyprinodofij Lu- 
caniaj Menidia, Mugll, Bairdiella, Anguillaj and hosts of shrimp. 

18 FrionotUB strigatua MitcLill. Flying-fish. 

Young specimens were seined at Beesley's Point, August 10. A sin- 
gle adult was given to me, August 13, by Capt. Frank Steelman. This 
was caught on a hook in the bay. 

Young examples were taken again at Beesley's Point, September 9. 

19. Prionotus palmipes Storer. Flying-fish. 

Pnonotus pilatua Baiud, Ninth Ann. Rop. Smith. Inst., 1855, 327. 

Common everywhere. This species is readily distinguished from the 
striped sea robin by its black branchiostegal patch and the absence of 
lateral stripes. 

The species is known at Somers Point as the " flying-fish." 

20. Cephalacanthus volitana (Linn sens). 

A single example, 2^ inches long, was seined at Ocean City, August 1. 
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A second specimeD, G^ inches long, was seined in a thoroaghfare near 
Ocean City, Angust 31. 

Another example, 7.7 inches long, was taken at Beesley's Point, Sep- 
tember 0. 

21. CottasoctodecimapinoBus Mitch ill. 

Acanthocotltis virginianua Baird, Ninth Ann. Rep. Smith. Inst., 1855, 328. 

This species does not come into Great Egg Harbor Bay in summer. 
Professor Baird's dried specimen was secured by Mr. Ashmead in winter. 

A fine, large example, 12 inches long, was caught at Somers Point in 
^November, and presented to the Museum by Mr. W. n. Keates. 

22. Sparisoma sp. 

A small individual of a species of Sparisoma. 2.1 inches long, wa9 
taken in the seine, September 15, near the mouth of Lousy Harbor, 
Somers Point. 

Colors after immersion in alcohol over night : Body, greenish olive, 
except on abdomen and under surface of head, which are whitish, washed 
with yellow ; dorsal, anal, and pectoral fins, pink, speckled with brown ; 
a broad, light-brown stripe on tip of lower jaw ; two similar stripes on 
cheeks, one of which extends from below the eye obliquely downward 
and forward ; caudal with four badly-defined brown cross-bands; a pale 
band along the median line and another on the lateral line. 

Scales, 2J-24-6. 

Teeth anchylosed, but with free conical tips in both jaws. Gill-mem- 
branes attached to the isthmus. 

23. Tautoga onitds (LinnrDos). Smooth blackfish. (PI. III., fig. 3.) 

Tautoga americana Baird, Ninth Ann. Rop. Smilh. Inst., 1855, 340. 

Two individuals were taken on hand-line at Somers Point, August 8, 
with fiddler-crab bait. The larger exami>le was about 10 inches long 
and the smaller about 7 inches. 

The young areabundant at Beesley's Point and at Somers Point. Many 
examples were caught at Beesley's Point, August 10 and 11, the small- 
est being 1 inch long. Large individuals are taken with hooks in com- 
pany with Centropristis and Archosargus in the vicinity of submerged 
wrecks. 

The species is called '< smooth blackfish" at Somers Point. 

24. Ctenolabrus adspersus (Walbaum). Bengal. 

A single example, 4^ inches long, was seined at Beesley's Point, 
August 11, in the grass near the river mouth. The species is called 
'* bengal" at Somers Point, probably a corruption of bergaU. 

The young were found near the boat-landing at Somers Point, August 
20. An example, If inches long, was seined at Beesley's Point, August 
23. 

An individual, 3^ inches long, was seined in a thoroughfare near 
Somers Point, August 27, in a muddy hole. 
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An example, 5 inches long, was seined at Beesley's Point, September 
9, and numerous individuals were obtained at Somers Point, September 
16. 

25. Genres argenteus (Baird <& Girard). 

Eucino8tomu8 argenteus Baird^ NiDth Add. Bep. Smith. lust., 1855, 335. 

Numerous young individuals were seined at Eeesley's Point, August 
10 and 11, and near Somers Point, August 13. "No adults were taken. 

The young were obtained again at Ocean City, August 16. 

Tlie species is found almost everywhere. We took it, August 27, in a 
muddy hole in one of the thoroughfares near Somers Point. 

26. Chaetodon maculocinctua (Gill). (PI. 1., fig. 4.) 

A single individual, IJ inches long, was taken in the seine at Bees- 
ley's Point, September 2. 

The general color of the sides was yellow, more persistent in alcohol 
on the ventral surface and caudal peduncle than elsewhere. 

D. XIII, 20; A. Ill, 18 5 lateral line, 45; third and fourth dorsal 
spines equal, and as long as the head without the snout. 

27. Sarda sarda (Bloch). Bonito. 

A half-grown individual was caught off Ocean City bj Capt. Thomas 
Steelman, of the menhaden steamer Nellie Batcson. 
The species is known as '^ bonito '' at Somers Point. 

28. Scomberomorus maculatus (MitchiU). 

Cyhium maculatum Baird, Rep. Fish. N. J.| 1855, 21; Ninth Ann. Rep. Smith. 
Inst., 1855, 335. 

Professor Baird records two specimens taken during his stay at Bees- 
ley's Point, and states that the species was scarcely known to the fish- 
ermen. The species is occasionally met with by the menhaden seiners 
off this portion of the coast, but we failed to obtain a specimen in our 
seines. 

A single specimen, llj inches long, was caught in a purse-seine by 
Capt. Thomas Steelman, of the steamer Nellie Bawsoriy after my depart- 
ure from Somers Point. 

29. Soomber pneumatophorus De la Roche. Mackerel. 

The Philadelphia Press, newspaper, of July 24, contains an accoant of 
the capture of about 50,000 mackerel by the menhaden steamer^. Mor- 
ris, near Ocean City, July 19. 

The Philadelphia Record, newspaper, of July 27, records the capture 
of 6,000 thimble-eye mackerel, July 25, by the fishing schooner Peter 
Cooper J off Squan, N. J. 

Some of the mackerel caught by the steamer A. Morris were preserved 
in brine by W. B. Steelman. Upon examination I found them to be 8. 
pneumatophorus. The species is said to arrive usually in August. 

William Jeffries & Sons, dealers in fish and oysters, Indiana avenue, 
Atlantic City, stated to me that no mackerel have come into their mar- 
ket during the present summer from fishermen. The only catches they 
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know of are tbose made by the meahaden steamer A. Morris, and by a 
vessel off Sqaau. Last sauitncr they were caught frequently. 

30. Caranz hippos (LiDnseas). 

Caranx chrysos Baird, Ninth Ann. Rep. Smith. Inst., 1855, 336. 

An example, 3 J inches long, was taken at Beesley's Point, August 11, 
1887. 

Caudal, yellow ; basalhalf of elevated portion of anal, yellow j cheeks 
and lower half of sides also yellow ; a black opercular spot, but none on 
pectoral ; several narrow pale bars on sides ; tip of elevated part of soft 
dorsal, dusky ; membrane between dorsal spines, dusky ; iris, copper 
color. 

A second specimen, 4 inches long, was seined at Ocean City, August 
16. This example when held in the hand made a sound resembling that 
produced by the young hogfish. 

Two examples, 3J to 3| inches long, were seined at Beesley's Point, 
August 23. Still another, 6J inches long, and showing the black pec- 
toral blotch, was taken at Longport, August 295 this one made a very 
distinct croaking sound when taken in the hands. 

31. Seriola zonata (Mitcbill). Shark's pilot. 

A " shark's pilot," about 8 inches long, was caught off Longport, in 
August, by Capt. Thomas Steelman, of the steamer Nellie Bawson. 
The species was not found in the bay. After ray departure Captain 
Steelman caught two more examples, the larger one measuring lOJ 
inches. 

32. Selene gallua (LiiiDSBas). 

ArgyreiosttS capillaris Baird, Ninth Ann. Rep. Smith. Inst., 1855, 337. 

Beesley's Point, August 10 and 11. 

Silvery. Five golden bands on sides, one of which extends through 
the eye and below it half way to maxilla, or slightly farther. The sec- 
ond and third soon fade, persisting only above median line and at their 
lower extremities. 

The example taken August 11 is 4 inches long ; its longest first dorsal 
ray measures 6| inches; the other is 3 inches long, and has a filamen- 
tous spine measuring 5 inches. 

Another individual was seined September 16 

33. TrachynotuB rhomboides ( Blocb). (PI. III., fig. 5.) 

Lichia apinosa Baird, Ninth Ann. Rep. Smith. Inst., 1855, 1^36, 

Five young individuals, from 1 inch to 1 J inches long, were seined at 
Beesley's Point, August 10 and 11. 

After immersion in alcohol several days the colors are the following : 
General color, silvery, thickly sprinkled with dusky; sides wholly or 
partly suffused with pink ; ventrals and tip of anterior anal rays orange ; 
dorsal and anal dusky, with a narrow, pale marginal band ; caudal, milk 
white, the lower lobe faintly tinged with yellow ; iris, pink. 
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The young were abundant again at Longport, August 26, in the surf. 

Several young, the largest 2J inches long, were seined at Beesley's 
Point, September 9. 

An individual, 1 J inches long, taken at Beesley's Point, September 2, 
was mainly silvery when seined, but on being placed in a small aqua- 
rium almost instantly became dark brown, the dorsal and anal nearly 
black. On the veutrals, the anal spines, and the anterior tip of the 
anal fin, the usual vermilion, shading into orange. 

34. Trachynotua carolinua (Linn.)* 

Lichia Carolina Baikd, Ninth Ann. Hop. Smith. Inst., 1855, 335. 

An example, 4J inches long, was seined in the surf at Longport, Au- 
gust 26, the only specimen seen up to that date. 

Another individual, 5J inches in length, was seined at the same x>lace, 
September 8. 

35. PoronotUB triacanthus (Peck). 

Peprilua triaoanlhus Baird, Rop. Fish. N. J., 1855, 24; Ninth Ann. Rep. 
Smith. Inst., 1855, 338. 

Professor Baird secured several specimens which were caught in a 
net at Corson's Inlet, and saw small schools swimming close to the steep 
banks. Although the species is known to the fishermen, and is said to 
be prejsent in summer, we did not see a single individual^ 

Two examples were seined by Capt. Thomas Steelman, however, after 
my departure from Somers Point ; these are from 6 to 8J inches long. 

36. Cynoscion regale (Bl. Schn.) Weakfish. (PI. II, fig. 6.) 

Oiolithus regalis Baird, Ninth Ann. Rep. Smith. Inst., 1855, 329." 

The young are abundant everywhere. The smallest example seined 
is IJ inches long. Weakfish weighing 2 or 3 pounds are not often 
taken in the bay at this time ; the average of the numerous individuals 
hooked is below 1 pound. Large fish are caught in April and May, 
but they are said to leave before the spawning season arrives. August 
15, the catch of weakfish is very large, some boats taking 160 on a 
tide. 

At this date, September 9, and for some days before, we have seen 
very few young weakfish. A single one, 4 inches long, was seined at 
Beesley's Point. The catch of weakfish in the bay has fallen off to 
nearly nothing. Two young, 3 inches long, were caught in a thorough- 
fare near the draw-bridge, September 10. 

When the fishing ended in the bay it begun outside in the adjacent 
ocean. On the 19th of September one boat took 101, but all of them 
were small, the average weight being about one-third of a pound. On 
the same date a single example of C, maoulatus was Qaught in the bay, 
at Jimmy's Island. 

On September 20 the yield from three boats was 29, 103, and 150 
weakfish. On the 21st a single boat containing two men brought in 
200 fish, many of which were large. 
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37. Mentlcirma BazatUis (Bl. Schn.). Kingfish. (PL II, III, figs. 7 and 8.) 

Umhrina alburnua Baird, Ninth Ann. Rep. Smith. Inst., 1855, 331. 

[Nameroas young examples were seined at Ocean City, August 1, and 
at Beesley's Point, August 10 and 11. They are abundant everywhere. 
The adults are plentiful also, especially near sand-bars. 

Half-grown individuals were taken August 23 in one of the thorough- 
fares near Somers Point; these vary from 3} to 5J inches in length. 

Two adults were caught at Longport, September 8. Ilalf grown in- 
dividuals, 6J inches long, were seined at Beesley's Point, September 9 
and 10. Anglers catch very few of this species now (September 10). 

The name of this species at Somers Point is " kingfish.'^ 

38. Menticirrus alburnua (Linnicns). Kingfish. 

Apparently not common. The second example so far recognized by 
me as belonging to this species was caught with a hook in the bay, Au- 
gust 23 ; it is 12 inches long. D. X, 1, 23 ; A. I, 7. The longest dorsal 
spine is one-half as long as the soft dorsal and two- thirds as long as the 
head. 

This is known as ^^ kingfish,'' and is apparently not recognized as a 
species distinct from M, saxatilis by the lishermen. 

39. LioBtomus xanthurus Lac(^p^(le. Spot ; Porgj. 

Leiostomus ohliquus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 329. 

No very young specimens were seen. Half-grown and adult examples 
are everywhere common. 

The species is sometimes called " porgy" at Somers Point, but the 
usual name is ^' spot." 

40. BairdieUa chrysura (LaciSp^de). (PI. I, fig. 9.) 

Corvina argifroUuca Baird, Ninth Ann. Rop. Smith. Inst., 1855, 331. 

None but young individuals were seen, the largest specimen measur- 
ing about 2^ inches. The smallest is little more than 1 inch long. The 
species seems to be unknown to the fishermen. Beesley's Point is the 
favorite collecting ground for the silver perch. Numerous examples were 
seined there August 10 and 11. 

An individual, 3J inches long, was seined in a muddy hole in one of 
the thoroughfares near Somers Point, August 27. 

The largest example taken was seined in a thoroughfare near Somers 
Point, August 30 ; it is 7 inches long. 

Another example of equal size was caught in the seine at Beesley's 
Point, September 9, and half-grown ones of about 4 inches were moder- 
ately numerous. 

41. Pogonias chromis (Linn.). 

Pogonias faaciaius BaIrd, Rep. Fish. K. J., 1855, 18 ; Ninth Ann. Rop., Smith. 
Inst., 1855, 332. 

Professor Baird made the following remarks about the drum : 
" The young fish of this species were found very abundantly during 
August ia tbe amall bays along the shore about Beesley's Point. Few 
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« 

were seen in the rivers.'' Some of these are still preserved in the 
National Masenm. 

We did not find the species in the bay, bat I saw scales of a large 
individual on one of the menhaden steamers. 

42. Stenotcmus chrysops (LfunsBaH). Sea porgy. 

Pagrus argyrops Baird, Ninth Ann. Rep. Smith. Inst., 1855^ 333. 

Yonng individuals were taken sparingly at Ocean City, Angast 1* 
Small ones are frequently caught in seines alongshore and on hooks in 
the bay. 

This is called "sea porgy'' to distinguish it from the "spot," which 
is sometimes styled " porgy.'' 

43. Archosargus probatocephalus (Walbanm). Sheepshead. (PI III, fig. 10.) 

At Somers Point, August 8, two specimens were taken on hand-lines 
with fiddler-crab bait. The larger weighed 8 pounds and the smaller 
5. The sheepshead is not common. Fishermen say that small speci- 
mens are not seen. The fishing places are about wrecks, wharf piles, 
and under steep banks in the thoroughfares. 

Sixteen specimens, from 1 inch to about 1^ inches, were seined at 
Beesley's Point, August 10 and 11. 

Seven black bars on sides, and an other faint, narrow one, atcaadal 
base; interspaces yellowish green. 

August 15, two additional specimens were caught on hand-lines. 

An example 2.1 inches long and four smaller were taken at Beesley's 
Point, August 23. Several more were seined September 2 at the same 
place. 

Seven more were caught at Beesley's Point, September 9, the largest 
of these is 2.1 inches long. 

The young are found only at Beesley's Point, and in only one limited 
shore stretch there. It is well supplied with algae, and there are con- 
venient hiding places under thp sod banks. 

44. Lagodonrhoinboide8(LinnsBUB). 

Young individuals, ranging from 3^ to 4 inches in length, were taken 
at Beesley's Point, August 11. The species is not uncommon. 

This fish is unknown to the fishermen. 

Specimens were taken at Beesley's Point, September 9. The largest 
are about 5 inches long. 

45. Orthopristis chrysoptenis (Linnffins). (PI. III., fig. 11). 

At Beesley's Point, N. J., August 10, 1887, many young individuals 
were taken in the seine. D. XII, 16; A. Ill, 13 ; scales, 75. 

A dark stripe beginning on nape and dividing sends one branch along 
the back on each side not far from dorsal outline. A dark stripe from 
eye to root of caudal. Cheeks and opercles with several narrow orange 
stripes. A narrow orange stripe between the two dark body stripes 
and another below the lower dark stripe. Below the second orange 
stripe the sides are marked with numerous orange spots, not contina- 
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oas. These specimens are from less than 1 inch to more than 2 inches 
long. 

Young examples were seined at Somers Point, August 13, und abund- 
antly at Ocean City, August 16. The croaking sound made by these 
little fishes is quite noticeable. 

September 5, Mr. \Y. S. Keates brought in two examples which had 
been caught on a hook with 'clam b.iit; these are 5| iuches long, and 
much larger than the average size. Specimens from 4J to 5 inches long 
were caught at Beesley's Point, August 23 ; in these there is only a trace 
of the black lateral stripe along the median line, and the sides have 
several broad, dark bands. 

September 9 an indi\idual 5^ inches long was taken at Beesley's 
Point. This species is unknown to the fishermen. One angler described 
its croaking as resembling the quacking of a duck. 

46. LntjanuB griseus (Linn.)* 

Lohotes emarginatus Baird, Rep. Fish. N. J., 1855, 18; Ninth Ann. Eep. Smith* 
Inst., 1855, 332. 

Professor Baird found a few specimens in August among the grass 
along the river. His largest examples were 3 inches long. 
We did not observe the species during our stay. 

47. Acantharchos pomotiB (Baird). 

Centrarchus pomotis Baird, Ninth Ann. Rep. Smith. Inst., 1855, 325. 

A single small Individual was seined in Gravelly Run, a tributary of 
Great Egg Harbor liiver, September 6. Its associates were Aphredo- 
derus sayanus^ Melanura pygmcea^ Fundulm diaphanus^ and young Esox 
reticulatus. 

48 Enneacanthus obesus (Girard). 

Pomotis obesus Baird, Rep. Fish. K. J., 1855, 10; Ninth Ann. Rep. Smith. 
Inst, 1855, 324. 

Professor Baird obtained this species only in the Cedar Swamp creeks. 
Cape May County and Atlantic County, among the splatter docks or 
in small runs or ditches. 

49. MeBOgonistias chsetodon (Baird). 

Pomotis chcBtodoH Baird, Rep. Fish. N. J., 1855, 10; Ninth Ann. Rep. Smith. 
Inst., 1855, 324. 

Professor Baird found the banded sunfish ^' abundant in the muddy 
water of Cedar Swamp Creek, Cape May County." 

50. CentropriBtis fonms (Walbanm.) Blackfish. (PL III., fig. 12.) 

Centropristes nigricans Baird, Ninth Ann. Rep. Smith. Inst., 1855, 323. 

Both the young and half-grown fish are excessively abundant through- 
out the bay. Examples scarcely more than 1 inch long are very common. 
Larger individuals are caught in*the deep channels than in shoal water. 

An example 1^ inches long was the smallest one seen at Beesley's 
Point, September 9. 
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51. Boleosoma olmstedi (Storer). 

Sevou examples were taken in Gravelly Ran, September 6. For a list 
of its associates see Notemigonus chnjsoleucus. D, IX, 15 ; A. I, 10 ; 
scales, 48. 

This species was not observed by Professor Baird in 1854. 

52. Boleichthys fusiforme(Gii'ard). 

Boleosoma fusi/ormia U/iimy, Niuth Ann. Rop. Smith. luHt., 1855, 328. 

Four examples were seined in Gravelly linn, September 6, associated 
with Boleosoma olmstedi. 
D. X, 12 ; A. 11, 7 ; scales, 49 ; lateral line on 18. 

53. Roccus americanus (Gmelin). Perch. 

Lahrax mucronatua Baird, Ninth Ann. Rep. Smith. lost., 1855, 322. 

Seined in large numbers at Beesley's Point, August 10 and 11, at the 
mouth of the river. Our examples are about 6 to 7 inches long. No 
young ones were taken. 

In several of the salt water creeks emptying into the bay we seined 
great numbers of white perch on the last of the ebb tide. In salt water 
the species is called " yellow perch" by some of the fishermen ; some- 
times '^ perch " alone is used, and the pronunciation is changed as if the 
spelling were " peerch." 

The pfincipal fishery for white perch is by means of gill-nets in win- 
ter. 

54. Roccus lineatus (Bloch). Rockfish. 

Lahrax lineatus Baird, Ninth Ann. Rep. Smith. Inst., 1855,321. 

Small individuals, 8 inches long, were seined in the mouth of the 
river at Beesley's Point, August 10. Examples weighing 2 or 3 pounds 
are being caught with the hook at Tuckahoe Ei ver mouth, about the mid- 
dle of September. 

This is the " rock" or " rockfish " of Somers Point 

55. Elacate Canada (LinnsBUs.) (PI. II, fig. 13.) 

A young example, 3^ inches long, was caught at Somers Point, near 
the club house, August 2, 1887, by Gapt. Richard Chamberlain. Ground 
color nearly black; a white stripe, about as wide as pupil, from upper 
angle of glU-opening to caudal; s^nother one, but narrower, begins at 
lower extremity of pectoral base, curves very slightly upward, fading 
out near^the tail ; upper caudal lobe, with a narrow whitish margin 
along its upper surface, relieved by a trace of orange red at its base ; 
lower caudal lobe with a narrow orange-red margin; pectorals, ven- 
trals, and caudal black ; back fades to a dark green ; belly, grayish 
white ; iris, golden bronze. 

This species has not previously been. recorded from Great Egg Har- 
bor Bay, and the young seems not to have been described. 

Another example, 4 inches long, was seined ia one of the thorough- 
£eu^ iu the bay, AugQst ^3, This bs^ the saiQ^ msu't^ings ^ tUe first. 
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The caudal, when fally expanded, is ronnded, the end trnncate ; there is 
no emargination as in the adnlt. 

56. FomatomuB saltatiiz (Linnseas). Snap-mackerel. 

Temnodon saltator Baird^ Ninth Ann. Bep. Smith. Inst.^ 1855j 337. 

Numerous young individuals, ranging from 1^ to 6 inches long, are 
found at Ocean City, Beesley's Point, and elsewhere. Several examples 
about 1 foot long were caught on hooks August 13, and on the same 
day wi3 seined several specimens about 8 inches in length. Large fish 
are not taken here at present. 

Schools of the young fish were seen in the bay August 15 and 16. 

At Ocean City, August 31, young examples from 1^ to 1^ inches long 
were seined. 

At Ocean City the species is sometimes called <' mackerel,'' but the 
usual Appellation is ^' snap-mackerel " or ^^ snapping-mackerel." 

57. Aphredodems sayanuB (Gilliams). 

Aphredoderua sayanus Baird, Ninth Ann. Rep. Smith. Inst., 1855^ 3%. 

Several examples were seined in Gravelly Bun, a tributary of Great 
Egg Harbor Biver, September 6. For its associates see Acantharchus 
pomotis. 

58. SphyrsBna borers De Kay. 

Sphyroena horealU Baird, Ninth Ann. Rep. Smith. Inst., 1855, 326. 

The young of this species, measuring 3 or 4 inches, was found abun- 
dant at Ocean City, August 1; also at Beesley's Point, August 10, where 
the smallest one observed is 2| inches long. 

The barracuda is unknown to the fishermen. 

59. Sphyraena picuda Bl. Sclin. (Pi. II, fig. 14.) 

A single young example, 2 inches long, was taken at Beesley's Point, 
August 23. Scales in about 81 rows. 

As far as I know this is the first record of the appearance of the young 
on our coast. 

60. Mugil curema Cut. and Val. Mallet. 

Mugil albula Bajrd, Ninth Ann. Rep. Smith. Inst., 1855, 339. 

Small mullet were seined at Ocean City, August 1, at Beesley^s Pointy 
August 10 and 11, and at Somers Point, August 13. At the latter place 
an individual was seined in a salt iK)nd in company with Cyprinodon^ 
Lticania, FunduluSj and Menidia, The largest example measores ^ 
inches. 

At Longport, August 29, some larger specimens were taken in the 
surf. The largest of these is 6J inches long. At Beesley's Point, 
September 2, specimens of equal size were caught. 

61. Mugil albula LinnsBas. Mullet. 

Seven individuals, averaging about 7^ inches in length, were seined 
at Ocean City, August 16. In this seine haul there was the greatest lot 
of young fishes that we have secured thus far — the young BairdieUa 
Bull. U. S. F. C. 87 10 
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was excessively abundant. Funduliis majaUs and heteroclittis, Menidia 
notatay Tetrodon turgidusj and Mugil curema were also- plentifuL It is 
said that Mugil albula of large size is not taken here. 
The species of Mugil are called " mullet^ at Somers Point. 

62. Menidia notata Mitchill. 

Athennopsis notatus Baird, Ninth Ann. Kep.' Smith. Inst., 1855, 338. 

Excessively abandant everywhere, the young schooling at the sur- 
face along shore and out in the bay. Small individuals were found in 
salt ponds, August 13, at Somers Point. 

63. Menidia lacinlata Swain. 

Sand bar in Great Egg Harbor Bay, August 23, six specimens, rang- 
ing from 2J to 3^ inches in length. 

Not previously recorded from the region. 

The species was found again in abundance at Somers Point, August 25. 

At Longport, August 26 and 29, the species was again met, and here 
an individual 4^ inches long was taken, the largest one seen. 

64. Apeltes qnadraous (Mitchill). 

Gaateroateus quadracus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 328. 

. Abundant at Beesley's Point, August 10 and 11. This species pre. 
fers the vicinity of fresh-water streams, where grass is plentiful. 

65. Fistularia tabaccaria LinnsDus. 

Three individuals were seined at Ocean City, August 4, and one at 
Beesley's Point, August 11. This species can hardly be considered 
rare. It is frequently taken on Long Island and occasionally at Wood^s 
Holl. 

Another example was taken at Ocean City, August 16. 

Six specimens were seined in thoroughfares near Somers Point, Au- 
gust 23, and eight more August 30. 

A single individual was seined in a thoroughfare near Ocean City, 
August 31. 

Three examples were seined at Somers Point, September 5, and two 
at Beesley'^ Point, September 9. 

66. Tylosunismarinud (Bl. Schn.). Gar. 

Belone trunoata Baird, Ninth Ann. Rep. Smith. Inst., 1855, 346. 

Young examples are common everywhere. A half-grown individual, 
about 18 inches long, was seined, August 10, at Beesley's Point. 
The species is called " gar ^ at Somers Point. 

. 67. Tylosurus gladius Bean. Gar. (PI. II, fig, 15.) . 

A young example was seined at Ocean City, August 1. D. I, 21 j A, 
I, 20. Length, 6J inches. 

A dark cutaneous flap attached along the side of the mandible and 
folded underneath, meeting its fellow of the opposite side and conceal- 
ing a small portion of the lower jaWi Dorsal black, except on the first 
six rays, which are pale ; much elevated at the posterior part, where the 
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loDgest ray equals the distance from the middle of the eye to the end of 
the head. 

Fourteen black blotches on sides not extending to caudal, the largest 
two-thirds as wide as length of eye. Paired fins, and anal pale. Caudal 
the same, except anterior half of upper lobe, on which the membrane 
covering the rays is black, while the intervals between the rays are pale. 
Back greenish ; under surface, except mandibular flap, silvery. 

This species has not previously been recorded in the region. 

68. Hemirhamphus robertl Cav. and Val. (PI. Ill, fig. 16.) 

A single young individual, 2J inches long, was seined at Longport, 
August 26, This species was not obtained by Professor Baird in 1854. 

A fine example, GJ inches long, was taken in the seine at Becsley's 
Point, September 9. The crimson tip and membrane on lower jaw are 
very marked. 

69. Esox reticulatus Le Saer. Pike. (PI. I, iig. 17.) 

E80X reticulatus Baird, Ninth Ann. £ep. Smith. Inst., 1855, 346. 

Half-grown and young examples were seined in Gravelly Eun, Sep- 
tember 6. The markings of these specimens resemble those of E. litoiusj 
the reticulations being inconspicuous. For a list of its associates see 
under Notemigonus chrysoleueu^. 

This is the "pike'' of Somers Point. 

70. Esoz amerlcanus Gmelin. 

Esox faaciatus Baird, Rep. Fish. N. J., 1855, 31 ; Ninth Ann. Rep. Smith. 
Inst., 1855, 345. 

Professor Baird records this species from Cedar Swamp Creek, where 
it was abundant. He describes a specimen 10 inches long, but individ- 
uals of considerably larger size were taken. 

71. Melanura pygmaea (De Kay). 

Melanura pygmwa Baird, Ninth Ann. Rep. Smith. Inst., 1855, 342. 

A single small individual was caught in Gravelly Eun, Atlantic 
County, September 6. Its associates were Acantharchus pomotisj 
Aphredoderus sayanus^ young Urimyzon oblongu8j young Usox reticula- 
tus^ and Fundulus diaphamis. 

72. Fundulus majalis (Walbanm). 

Hydrargyra flavula Baird, Ninth Ann. Rep. Smith. Inst., 1855, 344. 

Abundant everywhere along the shores and found in salt ponds asso- 
ciated with Cyprinodan, Lucaniaj and other genera. 

73. Fundulus luciae (Baird). 

Hydrargyra lucice Baird, Rep. Fish. K. J., 1855, 30 ; Ninth Ann. Rep. Smith. 
Inst., 1855. 344. 

Professor Baird took afewspecimensonlyinasmall ditch atBobinson's 
Landing, Peck's Beach, opposite Beesley's Point. This place is now 
called Miller's Landing, and the drainage system has been greatly 
changed. Diligent search was made for the species, but without result. 



148 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

s 

Professor Baird's specimens were about 1 inch long. The dorsal of his 
•examples had a large black spot posteriorly and immediately anterior 
to it a white one. 

74. Fundulus heteroclitus (LiDnasus). 

Fundulu» zehra Baird, NiDth Auu. Rep. Smith. Inst., 1855, 342. 

Found everywhere with the preceding. 

75. FunduluB diaphanus Le Sueur. 

Fundulus diaphanus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 343. 
Fundulus multifasciaius Baird, Ninth Ann. Rep. Smith. Inst., 1855, 344. 

Seined in Gravelly Eun, September 6. Common. 

76. Cyprinodon variegatus Lac^p^de. 

Cyprinodon ovinus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 345. 

Numerous examples were seined in salt ponds near Somers Point, 
August 13. Among them were some very large males. The species 
was associated with Lucania, Fundulus, Menidia^ and Mugil, 

A few examples were seined, September 16, in ditches near Ocean 
City. For its associates see under Oohiosoina, 

77. Lncania parva (Baird and Girard). (Plate II, fig. 18.) 

Cyprinodon pai'vus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 345. 

Found abundantly in salt ponds near Somers Point, August 13. 
Seined in small numbers in ditches near Ocean City, September 16. 
See Oobiosoma for a list of its associates. 

78. Synodua fcBtens (Linna3U8). 

Saurus mexicanus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 346. 

Adults and young of this species are rather common in this region. 
Professor Baird found a single specimen only in 1854. The species is 
common also in Great South Bay, Long Island. 

AtlBeesley's Point, September 2, 1887, a small individual was found 
to have swallowed a Pleuronectes americanusj which distended the 
stomach of its captor laterally to nearly twice its normal width. 

Abundant in thoroughfares near Somers Point August 30. One in- 
dividual taken is 7| inches long. Some very largo ones have been 
seen; an example caught at Beesley's Point, September 9, is nearly 9 
inches long, and we have secured some larger than this. 

The species is unknown to the fishermen. 

79. Etrumeus teres (DeKay). 

Jhsa teres Baird, Rep. Fish. N. J., 1855,. 35; Ninth Ann. Rep. Smith. Inst., 
1855, 349. 

Professor Baird's remarks are as follows: 

A number of specimens of this rare species were found one day in the edge of the 
surf along the beach ; they seemed to be very weak, and died soon after their capt- 
ure. 

A single specimen, 5f inches long, was seined by Oapt. Thomas Steel- 
man after my departure from Somers Point. 
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80. Clupea aestivalis Mitchill. Herring. 

Several examples, about 3f inches long, were seined near Somers Point 
August 13. This species was not observed by Professor Baird in 1854. 

The young, ranging from 2 to 3 inches in length, were taken in abun- 
dance in Gravelly Run, September 6. 

81. Clupea mediocris Mitchill. HerriDg. 

Alosa matiowaca Baird, Ninth Ann. Rep. Smith. lust., 1855, 349. 

Heads of some individuals were picked up on the river beach near 
Beesley's Point, August 11. 

August 23, near Beesley's Point, I found a perfect example, 11 inches 
long, lying on the shore, where it had been left by a seining party. 

This species is known as " herring" at Somers point. 

82. Brevoortia tyrannus (Latrobe). Bunker; Mo83bnuker; Menhaden. 

Alosa menhaden Baird, Ninth Ann. Hep. Smith. Inst., 1855, 347. 

August 8 and 9 numerous small schools and some large ones came 
into the bay. 0]\the 8th sharks were among them. It is said that the 
menhaden do not often enter the bay« 

August 13, again I saw many schools ifi the bay even well up as far 
as Beesley's Point. Sharks are reported plentiful among them. 

August 23, near Beesley's Point, I saw several very large spoiled in- 
dividuals lying on the shore, where they had been left by seiners. 

September 10, in a thoroughfare near the draw-bridge (Beesley's 
Point), three large examples, 11 to 13 inches long, were taken in the 
seine ; all of these were affected by lernoBan parasites. Several young, 
under 4 inches long, were taken also. 

83. Opisthonema ogUnom (Le Sueur). 

ChaicB88U8 signifer Bairp, Rep. Fish. N. J., 1855, 35 ; Ninth Ann. Rep, SmitK 
Inst., 1855, 349. 

Professor Baird's remarks are as follows : 

A few specimens were taken in a net in the bay. In life the back is bright green ; 
the caudal fin yellow, black at the tip. 

84. Stolephonis mitchilli Cav. and Val. 

This anchovy was found in great abundance at Ocean City, August 
1, and in small numbers at Beesley's Point, August 10 and 11, It is 
much more common near the ocean inlet, but is taken wherever the seine 
is hauled. No large examples have been seen thus far (August 18). 

At Longport, August 27, specimens 3 J inches long were seined in the 
surf. 

At Somers Point, August 25, adults were present in moderate numbers. 

85. Stolephonis browni (Gmelin). 

Engraulia vittata Baikd, Ninth Ann. Eep. Smith. Inst., 1855, 347. 

Very large specimens, averaging about 5 inches in length, were seined 
at Longport August 26 and 27. On the latter date we took them by 
hundreds in the surf at the beginning of the flood. Weakfish were also 
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found there in abandance^ feeding on these anchovies. We took 54 
weakfish in two hauls of a 20fathom seine. 

The species was found sparingly also in a thoroughfare near Somers 
Point, August 30. 

A few were seined again at Longport, September 8 ; the largest of 
these is nearly 6 J inches long. 

A few were taken at Beesley's Point, September 9, and on the follow- 
ing day the species was noted in a thoroughfare near the draw-bridge. 

86. Stolephonis euryatole Swain & Meek. (PI. Ill, fig. 19.) 

Young individuals were seined at Ocean City, August 1. No adults 
have been seen. 

Numerous young examples were taken at Longport, August 29, in the 
surf, associated with S. mitchilli, 

87. Erlmyzon oblongus (Mitchill). Chub sticker. (PI. I« fig. 20. ) 

Catoatomus gibhoaua Baird, Ninth Aun. Bep. Smith. Inst., 1855, 341. 

The chub sucker was seined in large numbers of young and adults in 
Gravelly Eun, September 6, For its associates see under Notemigonus 
chrysoleucus. 

88. CatoBtomna teres (Mitchill). Sacker. 

Two examples were seined in Gravelly Eun, September 6. The spe- 
cies is called " sucker.'' 

89. Notemigonns chrysolencos (Mitchill). Roach. 

Leucosomus americanus Baird, Ninth Ann. Rep. Smith. Inst., 1855, 341. 

The roach was found abundant in Gravelly Eun, September 6. It 
was associated with Erimyzon ohlongus, Catosiomus teres^ Boleosomq, 
olmstedij Boleichthys fusiforme, Esox reticulatusj Fundulus diaphnnva, 
R0CCU8 americanus^ Roccm lineatus, young Cltipea aestivalis, and Angtiilla 
rostrata. 

90. Amiurus natalis (Le Sueur). Catfish. 

Five specimens were obtained in Bargaintown Pond, August 19, by 
Mr. L, T. Imlay. The anal rays in all those examined were 27. 
The species is known as " catfish." 

91. ^Uurichthys marinuB (Mitchill). 

Ailurichihya marinus Bajrd, Rep. Fish. N. J., 1855, 27, Ninth Ann. Rep. Smith. 
Inst., 1855, 341. 

Professor Baird's record of this species is as follows : 

The sea-cat or channel-cat was occasionally taken with the hook in the channel of 
the river. Nothing specially was learned of its habits. The flesh is very indifferent, 
being coarse and rank, tasting much like that of small sharks. 

No specimens were taken during our stay at Somers Point. 

92. Conger conger (Linn.). Sea eel. 

Conger oocidentalis BaIrd, Ninth Ann. Rep. Smith. Inst., 1855, 351. 

Two skinned and headless examples were brought in to Somers Point 
by a fishing party September 4. One of these measured 21 inches. They 
are »^d to be common at Anchoring Point. ' 
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A perfect specimen was caught by Mr. Charles Glements, September 
7, and presented to the collection. 

Another fine individual was given to mei by the same gentleman, 
September 9 ; it was caught at the wreck. 

On the 18th of September another one was taken on a hook by Bolton 
E. Steelman. 

This eel, known here as " sea eel,'' is taken not infrequently by anglers. 

93. Anguilla rostrata (Le Suear). Eel. 

Anguilla ienuirostria Baird, Ninth Ann. Rep. Smith. Inst., 1855, 350. 

A small example was seined at Ocean City, August 4, and a great 
many small and large were taken at Beesley's l^oint, near the river 
mouth, August 10 and 11. 

The species was sufficiently common in salt water in most parts of the 
bay, and particularly about the salt marshes, 

94. Raia eglantexia Lac^p^de. Skate. 

A single example was obtained, August 28, at Somers Point. Several 
were caught with hooks, August 27, by fishing parties and thrown away. 

95. Raia laevis Mitchill. 

A decayed example, apparently of this species, was picked up at Bees- 
ley's Point, September 9, where it had been left by seiners. The teeth 
are in about 30 rows. There is a median row of strong spines on the 
tail, but no lateral rows on the portion remaining (part of the tail was 
cutojBQ. The color is dark, and the snout does not seem to have been 
long enough for Icevis, but the dentition fits nothing else. 

96. Trygon hastata De Kay. Stingaree. 

PastijKica hastata Baird, Ninth Ann. Rep. Smith. Inst., 1855, 353. 

Two small individuals were caught in a large seine at Ocean Oity, 
August 1. Anglers have caught several of them in the hsky. An ex- 
ample weighing 30 or 40 pounds was reported by Captain Chamberlain 
August 13. 

97. Myliobatia freminviUei (Le Saear). Stingaree. 

A single example of moderate size was caught in the inlet near Long- 
-poTty August 29, by Mrs. Huston, who presented it to the iSTational Mu- 
seum collection. 

Some of the crew of the menhaden steamer Annie Morris told me that 
about August 20, ofl: Hereford Inlet, they saw schools of stingrays at 
the surface ** flopping along like geese." The schools were large enough 
to fill a menhaden seine. 

As the species was said to have two spines, I have placed the state* 
ment under Myliobatis. 

98. Sphyma zygaena (Linnains). Shovel-nose shark. 

An individual, 25 inches long, was caught on a hook in the bay Au- 
gust 13, and another, 22inches long, was given to me, August 16, by Silas 
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Boise. Still another small one was caagbt Aagast 15. The spedes is 
oftea taken while fishing for weakfish. No large examples have 6eec 
seen by me, bat Captain Chamberlain reports one of 5 or 6 feeL This 
is tlie *^ sbovel-nose shark " of the fishermen, although not the <' shovel- 
nose '^ of the books. 

The hammer head shark was not fonnd by Professor Baird in IS54, 
bat the true ^^ shovel-nose " was common. 

99. Reniceps tibiiro (Linn.). 

Zygmm libmro Baird, Rep. Fish. N. J., 1855, 39 ; Ninth Ann. Rep. Smith. Iiist., 
1555,353. 

Professor Baird obtained one specimen of this shark and the fisher- 
men took several more. Singaiarly enough we failed to see this species, 
bnt the ^* hammer-heap shark," which was not seen by Professor Baird, 
was taken frequently by as. 

IOOl Carcharias obscnms (Le Saenr). Man-eating shark. 

Carckarias c€truUm9 Baird, Ninth Ann. Rep. .Smith. Inst., 1855, 352. 

Abundant in the bay. Yoang individuals, caught with hooks, Jaly 
29, and measuring 21^ to 24 inches in length, still bear the nmbOic-al 
scar. Examples 7 feet long have been seen. Recently, while the bay 
was visited by large schools of menhaden, sharks were nnusually 
abundant. 

This is the ^^ man-eating shark ^ of Somera Point. A specimen weigh- 
ing 150 pounds was reported July 23, aud during the same week Charles 
Steelman landed one weighing 200 pounds. 

101. Mostelns canis (Mitchill). Dog shark. 

Mmstflus camis Baibd, Ninth Ann. Rep. Smith. Inst., 1855, 353. 

Very common and very annoying to anglers. A smaU individual was 
seined at Ocean City, August I. Xo adults have been observed. 
This is known as ^' dog shark " at Somers Point. 

F. S. Xationai* Museum, 

WaghingtOHj Decern}^ 8, 1887. 



EXPLANATION OF PLATES. 



PLAim L 



Tig.14, Sph 



pieada,f p. 14&. 



1. AstnMM^yas anoplu;* p. 13CL 

2. Astroacopus aaopliUv head,* p. 136l 
4. Cha*todoaBaeii]ociBcta%2| tines Bstoral 

■i2e^p.l3& 
9. Barnliella ckrjsan^t p. 141. 
17. Eaox retiealatnflv* p. 147. 
29. ErixsTZoa obloagQa,' p. 150. 

Platk el 

6. CvTMMckm regalt?.* p. 140. | 

7. M«nticirnLs sojulilLs^ } lutaral »:ze. pw 

141. 
13. £Iacate ctn.nU, ^ natarol :uzi\ p. 141. 



13. Tjlosnnis ^iadiiis. i mUaanl rix% p. IML 
la. Tjcaittti p«rTm,t p. 14&. 

platb in. 

3. Taato^ tmitia^f p. 117. 
5l Tnchjooios rboiBbotd««.t pc ISBL 
d. Meotictrrus gaxattlKt diftriB^ from fig. 
. 7 in culor, keigbt of first dn^ml, aad 
Uagtii of »nim.fe, p. 14L 
19. Areba:sir2^ixsprobatoc«phaIas.f p. 142. 

1 1. Ortlxopristia clxrvsoptents. ^ p. 142. 

12. ControprUtis forrus^* p. Itl. 
TG. HcmirhamphusnTberti* j». 117. 
IX Scolepboru^ eurystole, f p. 1j4. 



N&tarol size. 



t Tvke natvral sizoL 




~-<^ 
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Page. 

Leiostomns obliqnns 141 

Lencosomasamericaniu 150 

Liohia Carolina 140 

spinoaa 139 

Liostomns xanthanis 132, 141 

Lobotes emarginataa 129, 143 

Lncaniaparra 132,148 

Lntjanas griseas 130,132,143 

Mackerel 138,145 

Kan-eating shark 152 

Kelanura pygmsca 132, 143, 147 

Menhaden 149 

Menidia laciniata 130,132,146 

notata 132,146 

Menticirms albamus 132,141 

aaxatilis 132,141 

Heaogonistias cheetodon 130,132,143 

Monacanthas hispidns 131,133 

Mosflbimkcr 149 

MagUalbula 132,146 

corema 132,146 

Mallet 145 

Maatel as cants 132,152 

Myllobatis freminvillei 132,151 

STotemigonus chrysoleacns ,132, 144, 117, 150 

Ophidinm marginatum 130,131,135 

Opisthonema oglinum 130,132,149 

Orthopristis chrysopterua 130, 132, 142 

Otollthus regalis 140 

Oyster-fish 135 

Pagrns argyropa 142 

Paralichthys dcntatas 131, 135 

Pastinaca hastata 151 

Peprilus triacauthus 140 

Perch 144 

Pike 147 

Platessa ocellaris 135 

plana 135 

Plenronectes americanas 131, 135, 148 

Pogonias chromis 130,132,141 

fasciatnB 141 

Pomatomus saltatrix 132, 145 

Pomotis cbsetodon 129, 143 

obcsus , 143 

Porgy 141 

Poronotas triacantlms 131, 140 

Prionotas palraipes 131, 130 

pilatas 136 

strigatus 131,136 

Raia eglanteria 132,151 

lajvis 132,151 

Realceps tiburo 130,132,152 



Page. 

Rhombos maoolatas 135 

Koach 150 

Boccus americanas .» 132,144,150 

lineatas 132,144,150 

Rock 144 

Rockfish 144 

Sardasarda 131,138 

Saoroa mexicanas 148 

Scomber pneumatophoras 131, 138 

scombrus 131 

Scomberomoros macalatos 131, 138 

Sea eel 150 

porgy 142 

Selene gallns 131,139 

Seriola zonata 131,139 

Shark's pUot '. 139 

Sheepshead 142 

Shovel-nose shark 130,151 

Siphostoma fascum 131,134 

Skate 151 

'Smooth blackfish 137 

Snap-mackerel 145 

Snapping-mackerel 145 

Sparisoma 131,137 

Sphyrsena borealis 132, 145 

picada 130,132,145 

Sphj-rna zygaina 130,132,151 

Spot 141 

Stenotomiis chrysops 132,142 

Stolepborus browni 132,140 

euri'stolo 132,150 

mitchilll 132,149,150 

Sucker 150 

Summer flounder 135 

Sunfish 134 

Synodus fastens 132, 148 

Tautoga onitia 131, 137 

americuna 137 

Tnmnodon saltutor 144 

Tetraodon turgidus 133 

Trtrodon turijidjs 131, 133, 146 

Thiniblo-cyo mackerel 131 

Toadflsh 133 

Trachynotua carolinns 131, 140 

rhoraboidcs 131, 139 

Try gon hastata 132, 151 

Tyloflurua gladius 130, 132, 14G 

mariiius 132, 146 

Umbriua alburnus 140 

WeakGsh 140 

Wiiul<»w.lij;lit 135 

Winter tlouuder 135 



BULLETIN OP THE UNITED STATES PISH COMMISSION. 156 



43«-BfiPOBT OF'TMB nOVSnENTS AND OPfiRATIOlVS OF TMB 
FISH COnilllSSIOIV HTKASKBWL AliBATKOSS FROn SfiPTBIXlBER 
15 TO 30. 1887. 

By JLieat«-Coniniander Z. L. TAWIVEB, U. S. Navy, €omniandinir. 

At 7 a. TD., the 15th instant, we cast off from the wharf at the Colum- 
bian Iron Works and Dry Dock Company and proceeded down the 
river, having on board one naturalist.. Mr. Thomas Lee, We were 
detained off Thomas's Point about four hours by grounding — no dam- 
age done. We passed the capes of the Chesapeake at 5 a. m. the fol- 
lowing morning and stood to the eastward. The weather was clear 
with a strong east-northeasterly breeze which caused a moderate head 
sea. At 2.40 p. m. (latitude 30^ 52' north, longitude 74^ 23' west) we 
cast the trawl in 958 fathoms br.'Oz. It came up at 6.10 with no indi- 
cations of having been on the bottom ; a number of interesting speci- 
mens were obtained from intermediate depths. Several steamers were 
sighted during the day standing to the southward. 

At 5.10 a. m. on the 17th (latitude 37o 35' north, longitude 74^ 11' west) 
we sounded in 352 fathoms, wh. S. and P., Hyd. No. 1090, and at 7.30 cast 
the lead in 811 fathoms, gy. M. (latitude 37° 34' north, longitude 73^ 5S' 
west) and put the trawl over, the result being a number of fish, crusta- 
ceans, cup corals, and mollusks. We sounded again at 11.2G in 1,011 
fathoms, br. Oz. (latitude 37^ 40' north, longitude 73^ 50' west) and put 
the trawl over, but in heaving in the dredge-rope parted losing the 
trawl and its appurtenances and about 6 fathoms of rope. Another 
haul was made at 3.49 in 852 fathoms, bu. M. (latitude 37^ 44' north, lon- 
gitude 730 57' west), securing one octopus, a number of cup-corals, penat- 
ulas, shrimp, shells, lithodes, hake, red hake, and a number of cory- 
phsBuoids. At 6.25 we made the last haul for the day in 865 fathoms, 
gn. M. (latitude 37^46' 30" north, longitude 73© 56' 30" west), bringing 
up a few crustaceans and a large number of cup corals. The large sur- 
face net was used successfully during the day. 

On the 18th, at 5 a. m., we made a hydrographic sounding in 255 
fathoms wh. S. and P. (latitude 38o 31' north, longitude 73^ 15' west). 
At 8.06 cast the trawl in 1,155 fathoms, gy. Oz. (latitude 38© 31' north, 
longitude 72^ 53' west). It came up at 10.56 — a water haul. Three more 
hauls were made during the day in from 554 to 102 fathoms, gn. M., be- 
tween latitude 38© 31' and 38^42' north, and longitude 73° 05' 15" and 73^ 
05' 45" west, obtaining 12 pole flounders, 10 specimens of Macrurus, a 
few crustaceans, shells, a few hake, whiting, shrimp, sponges, 1 skate's 
eggy sea-anemones, starfish, and 1 octopus. The surface net was towed 
whenever practicable. The weather continued pleasant with light 
easterly winds. During the day a whale and a school of porpoises were 
seen near the ship. 
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At 5.22 on the morning of the 19th we cast the trawl in 1,276 fathoms, 
bu. M. (latitude 39^ 27' north, longitude 71^ 16' west). It came up with a 
few specimens of fish, 1 squid, 2 octopi, a number of sea-urchins, brittle 
stars, 10 specimens Holothurians (Benthodytes) and a number of shells. 
Two more hauls were made during the day in from 1,163 to 705 fathoms, 
gn. M. and Oz., between latitude 39° 31' and 39° 42' north, and longitude 
710 14' 30" and 71^ 17' west, securing a number of blue hake, Macrurus 
Bairdii, 3 specimens of Geryon, etc. The last haul brought up a large 
number of skates' eggs. The surface net secured several rare speci- 
mens of Crustacea, squid, etc. During the day several sailing vessels 
were sighted. 

At 6.15 p. m. we started for Wood's HoU, arriving and making fast 
to the Fish Commission wharf at 9.50 a. m., September 20. The cruise 
was considered as a trial trip for the new boilers as well as for the 
sounding and dredging apparatus, all of which worked satisfactorily. 
A few rivets and one or two stay bolts in the boilers were found leaky, 
and they will be made tight by the contractor. 

The dredging and trawling record and the record of temperatures 
and specific gravities are appended. I wish to call attention to the lat- 
ter, as it presents a series of specific gravities from Baltimore down the 
Patapsco river and Chesapeake Bay to the sea, showing the gradual in- 
crease of saline matter in the water till it finally reaches the density of 
the open sea. 

U. S. Fish CoirMissioN Steamer Albatross, 

WoocVs lloll^ Mass.y September 20, 1887. 
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Al^-STATISTICS OF THE FISKERIE8 OF TKB PROTIIVCK OF BBIT* 

ISU COl4UilIBIA FOR TUB ITSAR 1887. 



BT THOmAS mOWAT, 

Inspector of i^sheries Jor British Columbia* 

Detailed statement of the number 0/ persons^ the quantity of apparatus^ and the amount^ 
capital employed in the fisheries of the Province of British Columbia dunny the year 1887, 
together with the quantities and values of the various products, 

PERSONS EMPLOYED. 

Sailors 229 

Fiahermen 3,095 

Native hunters 295 

Shoresmen 2,535 

Total 0,15i 

APPARATUS AND CAPITAL EMPLOYED. 



Apparatus specified. 



(a) Vessels and boats: 

Steamers, schooners, and sloops. 

Fishing boats 

Cedar canoes 

Flat-boats and scows 



Total 



(b) Gill-nets and seines: 
Salmon gill-nets 
Salmon seines... 
Herring seines.. 
Other seines 



T0UI 



(c) Shore property— estimated value: 

Canneries 

Oil factories 

Salting stations 

Freezing establishments 



Total 



Number. 



00 
991 
181 

90 



1,358 



1,379 
19 
41 
53 



1,492 



20 
2 



2 



Value. 



$137, 500 

41,915 

6,240 

14,725 



200,380 



127,450 

7,700 

7,700 

19.225 



162, 075 



300.000 
15.000 
20,000 
10,000 



405,000 



QUANTITIES AND VALUES OF PRODUCTS. 



Kinds specified. 



(a) Fish: 

Salmon, fresh jMunds.. 

Salmon, smoked do — 

Sal mon, sal ted barrels . . 

Salmon, canned (in one-pound cans) pounds.. 

Sturgeon, fresh do 

Halibut, fresh do. . ... 

Herring, fresh do 

Herring, smoked do 

Trout, fresh do 

Eul achon, fresh do 

Eulachon, salted barrels.. 

Enlachon, smoked 4 boxes . . 

Assorted fish pounds.. 

Shellfish, sardines, and anchovies (estimated) 



Quantities. 



Total. 



(5) Other {)roducts: 
Sluns: 

Fur seal number. 

Hair seal do... 

Sea otter do .. 

Oil: 

Enlachon ., gallons. 

Dogfish (refined) do . . . 

Mixed (refined) do . . . 

Total 



2, 226, 600 

31.050 

4,469 

249,000 

386.000 

206,000 

14,500 

55.500 

25,500 

115 

350 

712,000 



33,800 

3,500 

75 

340 
67,500 
40,000 



Prices. 



$0.10 
.16 

12.00 
.12 
.06 
.10 
.03 
.10 
.10 
.06 

12.00 

2.00 

.05 



7.00 

.75 

60,00 

LOO 
.50 
.40 



Values. 



$322,660.00 

4,968.00 

53,508.00 

I,l75,5ia08 

14, 940. 00 

38, 600. 00 

6. 180. 00 

1,450.00 

5, 550. 00 

1. 530. 00 

1,380.00 

700.00 

35,600.00 

18.500.00 



1,581,084.08 



236,600.00 
2,625.00 
4,500.00 

340.00 
33, 750. 00 
16,000.00 

293,815.00 
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Detailed atatement of the numher of ptr9on$y ike quamiiljf of apparattu^ and ike amount of 
capital employed in ike fisheries of the Province of British Columhiaf etc — Continaed. 



QUASmriES AND VALUES OF PRODUCTS-ContiBiied. 




Kinds sp«eifled. 


QiuuititiM. 


PricM. 


Yalaes. 


(e) SstiiBftteof prodactsGoasnmedloGallj: 

Fifth oooimiiMd in th« pronniM^ , 






tioa.000.00 


Sahnoo 






2,732,500.00 


Ff4iVBt ., . . 






190,000.00 


StarcvKHi And otb*rfi»h -t-,t»t,-t,,,t,t ..r 






260,000.00 


ir^h^i 






75,000.00 










Total 






3,357,500.00 








Grtnd to4Al. •tmr«xim^t* virfd 






5,332,389.06 









New Westminsteb, B. C.» March 12, 1888. 



4^.— IVOTES OIV THE FISUBBIB8 OF BI7ZZAKD»S BiHT AlTD TICIIVITT. 

BY iri£.LARO MTC, JR. 

The nnasaal amoant of fresh water, caased bj the heavy rains on the 
sonth coast of Massachusetts this spring, apparently attracted the 
alewives into the mouths of the rivers in great nnmbers. At the first 
dam on the Mattapoisett Biver 1,250 hauls were made, this being the 
best record for one season in twenty years. Traps along shore have 
also made large hauls. 

The coldness of the water iushore, as well as the quantity of fresh 
water from the rivers, probably kept the scup away from the shore, as 
the traps, up to June 1, made light hauls. Scup appeared in such num- 
bers, June 4, off Newport, B. I., and at the mouth of the Sakonnet Biver, 
as to bring down the price so that it hardly paid to ship them to New 
York. April 19, 395 pounds of tautog (averaging 3 pounds each in 
weight) were taken with a seine from a salt-water pond at the east end 
of Martha's Vineyard Island, where they probably had been all winter, 
as fishermen frequently caught them when spearing eels throogh the 
ice. At Menemsha Pond, at the west end of the island, tautog have 
been known to float ashore by the hundred during winters when anchor 
frost has occurred. More striped bass have been taken this spring 
than for several years. The best catch made by one trap was 70 in two 
mornings (about May 20), the weight of the fish ranging from 1^ pounds 
to 5 pounds. One salmon weighing 2 pounds was caught at Sconticut 
Neck. 

Butterfish are very plentiful, a trap near Bound Hill taking 15 bar- 
rels one night. Elingfish are more numerous than for several years ; 
but none have been taken weighing over 3 pounds, the average weight 
being 1^ pounds^ Thus far the indications are that there will be a con- 
siderable increase of migratory food-fish on our coast this season over 
the preceding three or four years. 
Mffw BedfomBj Mass., Jwm ^ 1888w 
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46^THB AMBBICAIV 8ABOINE INDIJSTBir IN 1886. 

By R. EDWARD EARLL and HUGH ]!I. SlfllTH. 

SYNOPSIS. 



L £arly History of the Indastry. 
U. Present Statns of the Business. 
WL The Weir Fisheries. 

The weirs. 

Profits of weir fishing. 

Movements of the herring. 

Fishing the weirs. 

The weir-boats. 

The regulation of the weir fisheries by 
the Canadian Government. 

Prevention of damage to weirs from mov- 
ing ice. 

Use of large weir herring for smoking and 
bait. 

Fishing season for sardine herring. 

Interference of squid and mackerel with 
weir fishing. 
IV. Torching and Seining for Herring. 

Torching. 

Seining. 
V. Transfer of Herring from the Weirs to the 
Canneries. 

Unit of measure. 

The collecting-boats. 

Prices of fish and wages of fishermen. 

Methods of collecting the fish. 

Proportion of American and Canadian fish 
consumed. 



VL The Canneries and their Prodnots. 

Description of canneries. 

Mediods of preparation. 

Changes in manufacture. 

Cost of preparation. 

Wages paid. 

Shipments ard markets. 

Dependence of Eastport and the sur- 
rounding country on the sMrdine in- 
dastry. 
yn. International and Economic Questions In- 
volved. 

Effects of termination of treaty of 
Washington. 

Unfriendly action of Canadian Govern- 
ment. 

Present needs of the sardine industry. 

Probable effect of collecting import 
duty on Canadian fish. 
YIII. Statistics of the Industry. 

Table of persons employed. 

Table of apparatus and oapitaL 

Table of products. 



rNTRODTJCTORT NOTE. 

In view of the important questions arising out of the fishery trade 
between the State of Maine and the Province of New Brunswick, that 
had been pending since the expiration of the Treaty of Washington and 
prior thereto, Prof. Spencer F. Baird, then United States Commissioner 
of Fish and Fisheries, deemed it advisable to have at hand available 
for reference full and accurate information on this subject. Accord- 
ingly, in the fall of 1886, Mr. R. Edward Earll was instructed to proceed 
to Maine and make as extensive an inquiry as the time would permit 
into tl^e effects of recent legal procedures on the mutual fishery interests 
of the adjoining countries, especially the sardine, smoked herring, and 
frozen-herring trades, and the condition and needs of these industries. 
The investigation of the American sardine business \vas naturally the 
most important topic under consideration, and the accompany ingreporty 
which, in the absence of Mr. Earll, has been prepared under my direc- 
tion from his field notes, is the result of that inquiry. Mr. Earll was 
ably assisted in the field-work by Mr, Merwin-Marie Snell, to whom 
BuU \J, &, F. 0. 87— U Oclol^r 9^ ISWt 
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much credit is dae. Mr. Snell has also rendered me valuable aid iu the 

elaboration of the notes. The sixth division of the report, on factories 

and products has been prepared by him, principally from notes famished 

by Mr. Earll. 

Hugh M. Smith. 
Washington, D. C, July 12, 1888. 



L— EARLY HISTORY OF THE INDUSTRY. 

The first experiments in the manufacture of sardines occurred just 
twenty years ago, when Mr.Oeorge Burnham, an extensive packer of 
lobsters and otiier canned goods, conceived the idea of utilizing the 
small herring which occurred in such abundance in the vicinity of East- 
port by packing them in oil as a substitute for the French sardines. 
In order to familiarize himself with the methods employed in the prep- 
aration of sardines he went to France and made a tour of inspection of 
the sardine canneries of that country, having with him a man who hired 
out as a laborer that he might thoroughly acquaint himself with the 
details. Beturning to the United States he came to Eastport and be- 
gan experiments in putting up the herring, but his studies in France 
had proved too superficial and he met with obstacles which he was not 
able to overcome. Again and again the little herring were packed in oil, 
but upon opening the cans they were invariably found to have a strong 
and unpleasant flavor whicn forcibly reminded one of rancid herring oil, 
and all attempts to keep them for any extended period proved ineffect- 
ual. Mr. Burnham soon became discouraged and abandoned the work. 
The failure, as he has since informed me, was principally due to his not 
having removed the moisture from the fish before canning them ; and 
this moisture remaining in the cans mixed with the oil and soon became 
tainted, thus imparting an unpleasant flavor, not only to the fish but to 
the pure olive oil in which they were packed. 

Nothing more was done in this business till near the close of the 
Franco-Prussian war. At this time a large trade had been developed 
in oil sardines from France, and in Russian sardines and anchovies. 
The war in France seriously interfered with the packing of these fish, 
and with their exportation to this country, and the trade was so thor- 
oughly disorganized that the New York importers began looking about 
for some other fish to take their place. Hearing of the abundance of 
herring at Eastport they sent an order for a small quantity, thinking 
that possibly they could be utilized as Russian sardines. On their ar- 
rival in New York they were carefully examined, and tlie firm were of 
the opinion that with the proper methods of preparation they could be 
utilized for this purpose, and additional quantities were ordered and 
packed for shipment to he trade. 

It was soon found more profitable to have the fish prepared in East- 
port than in New York, and Mr. Henry Sellmann went ti) Ea>ti»ort and 
gave his attention to the work. After examining the treslily-caught her- 
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ring he felt satisfied that there was a future for the herring as a sardine 
fisii, and informed Messrs. Wolff & Beesing, with whom he was at that 
time associated, to that effect. The firm entered enthusiastically into the 
work, encouraging Mr. Seilmann in his experiments, which were at first 
carried on in the kitchen of his boarding-house. Soon fish of medium 
quality, though far inferior to those now packed, were prepared, and 
in 1875 about two or three hundred cases were put up. 

From that time the business increased with marked rapidity and others 
became interested in it. Prior to 1880, however, it was confined wholly 
to the village of Eastport. Duriug this season a factory was built at 
Bobbinston, a few miles to the north warc^ of the Saint Croix Hiver, and 
one or two others were started at Lubec, while others still were built at 
Jonesport, Millbridge, Lamoine, and Camden. During that year there 
were packed on the coast of Maine, in all, $800,000 worth of the various 
grades of sardines, including Russian sardines, anchovies, and sardines 
in oil, mustard, spices, and tomato sauce. 



n.— PRESENT STATUS OF THE BUSINESS. 

The following table contains a statement of the sardine canneries in 
operation in Maine in 1886, with their location and date of establish- 
ment. In 1880 there were but nineteen canneries running, which num- 
ber had increased to forty-five in 1886. Of the factories operated in 
1880, eleven were still used in 1886, although some were under different 
management. 



Nftme of flrm ftnd looation of fftctory. 



A. H. Wentworth & Co., Robbinston . 
Frontier Packing Co., Bobbinston. 



7V 



Saini Croix Packing Co , North Perry. . . 
Qaoddy Packing Co., Harris Coye, East- 
port — 

Cnarlefl H. Brewster, Eastport 

Peter M. Kane, Bnckman's Bead, East- 

V>ort 
illiani A. Balkam, Eastport 

American Sardine Co., Eastport 

Hiram lUanthard Si, Sons, Eastport 

Daniel McCiilloagh, Eastport 

E. A. Holmes, Eastport 

M. C. Holmes & Co.. Eastport 

Stimpson &. Young, Eastp4»rt 

( veorgc O'G rady Sc Co. , Eastport 

J. D. Young, Eastport 

Eagle Preserved Fish Co., three factories, ! ) 



Date 
of es- 
tablish- 
ment. 



1881 
1K80 
188G 



Eaatport 

Capen Sc McLain, Eastport 

John Henderson, Eastport 

Hallett Brothers, Eastport 

R. C. Oreen Sc Co., Eastport 

Pembroke Packing Co., East Branch Pem- 
broke River, Pembroke 

The West Branch Sardine Co.. West 
Branch Pembroke River, Pembroke... 



( 



Name of firm and location of factory. 



1886 
1882 ji 

1876 : 

1883 ; 

1879 

1880 

1P81 

188U Ij 

1881 ' 

188U 

1881 ', 

1881 ji 

1H75 I 

1881 

1882 

1881 

1886 

1884 

1880 

1885 

1886 



Hiram C. Comstock & Co., North Lubeo 

Reynolds & Avery. North Lubec 

£. P. Lawrence Sl Co.. North Lubeo 

Lubeo Packing Co., North Lubcc 

Parker Sc Pike, Lubec ^ 

New England Sardine Co., Lubec 

A. W. I^mson & Co., Lubec 

E. W. Brown & Co., Lubec 

Green & Celley, Cutler 

Stimpson & Young, Jonesport 

Jonesport Packing Co. , Jonesport 

William Underwood & Co., Jonesport . .. 

H. F. Sawyer, Millbridge 

MUlbHdge Packing Co., Millbridge 

Lamoine Packing (Jo., East Lamoine, 

Hancock 

Bass Harbor Packing Co., Bass Harbor, 

Tremnnt 

Brooklin Canning Co., Brooklin (or Cen- 

t«r Harbor) 

S. B. Morey, West Deer Isle 

Deer Lile Packing Co.. Gre^u's Landing. 
Green's Landing Packing Co., Green's 

Landing ^ 

T. Warren &Co., Green's Landing 



Date 
of es- 
tablish- 
ment. 



1881 
1886 
1885 
1880 
1883 
1881 
1884 
1881 
1886 
1881 
1882 

1K85 
1881 

1880 

1882 

1883 
1886 
1886 

1886 
1886 



Several additional canneries have been started at other points and 
run with varying success for one or more seasons. Among these was 
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one at Bound Pond, located in the old menhaden factory of L. Bight- 
man & Co., which was bought by Wolff & Beesing and fitted np for 
the canning of sardines and mackerel at an expense of $30,000. It 
had a capacity of 50,000 cases of mackerel per season, in addition to 
the sardines, and the steamer David H. Wilson was fitted out for 
purse-seining to supply the mackerel needed for the purpose. The weir 
fisheries of the regions in which this and the other unsuccessful fac- 
tories were located were not sufficiently extensive to keep them sup- 
plied with herring, though most of those who have given any attention 
to the matter agree that small herrmg are very abundant along nearly all 
portions of the coast of Main^ east of the Penobscot Biver and in certain 
localities farther west. They seem to prefer a bold and rocky shore, with 
numerous islands and ledges, about which they gather in large schools 
for the purpose of feeding. Twenty years ago quite a number of weirs 
were fished along certain portions of the coast of eastern Maine, the 
catch being pressed for oil and fertilizer, and quite a profitable business 
was carried on 5 but, with the decline in the price of oil, the weirs wer6 
abandoned, and during the years that have elapsed the fishermen of 
the coast have given no attention to the capture of these little fish, and 
seem to have quite forgotten that they were present in any quantities 
in the waters. Since the erection of sardine canneries a few of ^he 
fishermen have been induced to rebuild their weirs, and the herring 
prove to be fully as abundant now as formerly. Indications lead to the 
belief that within the next few years a large number of new factories 
will be built at various points between Eastport and the Penobscot, in 
which case Eastport will no longer control the* sardine industry. 

During the season of 1886 herring suitable for canning have been 
exceedingly abundant all the way from Machias to Deer Isle. The 
weirs now existing, although in many instances provided with extra 
^' pounds ^ in which the fish can be kept alive, have in a large number , 
of cases been utterly unable to keep the fish which havb entered them. 

This large run of sardine herring will doubtless stimulate, the west- 
ward movement already begun, which will be further strengthened by 
the strong competition among the eastern factories, which . leads them 
to pay the fishermen a very much larger figure for their fish than the 
business will warrant. The rivalry among the factories has of late4)een 
on the increase, as one can not be contented to remain idle whil^others 
are fully employed 5 and if there is a tendency on the part of the own- 
ers of a cannery to withdraw from competition, the workmen become 
dissatisfied and seek employment in the factories that are more con- 
stantly in operation. 

Eastport, if we include the villages of Lubec, Pembroke, and Eob- 
binstou, only a few miles distant, is still the center of the industry; 
and while the fisheries farther west are at best only partially developed, 
those of Eastport and the surrounding islands of New Brunswick are 
developed to their fullest extent^ au4 » very large pero^pta^e, in f^t ^ 
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largo majority, of the people, both along the American shore and on 
the British islands, are wholly dependent upon the sardine industry 
for a livelihood, some giving their entire attention to catching the flsh, 
others to transporting them, while the remainder are employed in vari- 
oas ways in the canneries. 

m.— THE WEIR FISHERIES. 

The Weibs. — ^By far the largest part of the fish are caught in brush 
weirs, which so far as we know are peculiar to the coast of Maine and 
the Bay of Fundy. These were employejl by the white settlers in the 
capture of herring in this vicinity before the beginning of the present 
century, having no doubt been copied from those used earlier by the 
Indians. During the season of 1886 there were on the American shore, 
between Kobbinston and West Quoddy Head, including Cobscook Bay 
and its numerous branches, 88 heriing weirs, besides the salmon weirs 
of the St. Groix River between Robbinston and Calais; 83 weirs on Deer 
Island and small adjoining islands; 21 around Gampobello Island; 58 in 
&t. Andrew's Bay, and 80 along the Canadian mainland between St. An- 
drew's Bay and Point Lepreau. There are also 23 weirs within a radius 
of 8 or 10 miles of Cutler ; 4t> weirs between the mouth of the Little 
Kennebec River and Prospect Harbor, supplying the factories of Jones- 
port and Millbridge, with 46 others around Mount Desert and adjoining 
islands, supplying those at Bass Harbor, Southwest Harbor, and La- 
nioine; and 12 from Deer Isle to Carver's Harbor, upon which the fac- 
tories of Deer Isle and Brooklin depend. 

Prior to 1880 the weirs were built in the more sheltered coves, and 
were comparatively small and inexpensive; and this is true to-day of a 
large majority of the weirs along the coast of Maine west of Lubec, 
and also to a greater or less extent of those between Lubec and Rob- 
binston, and of those in St. Andrew's Bay and along the main shore of 
New Brunswick ; but at Deer Island and the other British islands in 
the vicinity, which are now the center of the herring fishery, the weirs 
are now considerably larger and more expensive than formerly, being 
often located on the extreme points of land or even in the deep tide-chan- 
nels among the islands and ledges. Their average depth is now about 20 
feet. Five years ago the average cost of the weirs on Deer Island did 
not exceed $300 or $400 ; but later it advanced to $600, and the weirs 
recently built will average little, if any, short oif $800, .one or two of the 
largest and most expensive costing as much as $3,000. Those along 
the coast, from Cutler to Millbridge, cost about $200 each, besides $75 
for the boat and $50 for the seine used in fishing them. Two or three men 
ordinarily constitute a weir crew on the American coast. 

The weirs are as a rule made of brush, the stakes or posts being driven 
firmly into the ground and strengthened by large horizontal stringers 
which are securely bolted to them. The portion below low-water mark 
is closely woven or ^* wattled" with branches of trees running horizon- 
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tally, these being pushed to their place below the surface of the water 
by means of a forked stick. The upper part of the weir is ordinarily of 
more loosely woven brush placed perpendicularly, the upper extremities 
extending to a point 2 or 3 feet above high water, and as the rise and 
fall of the tide averages 20 feet, and in spring tides nearly 30, the 
amount of material used is considerable. Formerly only pine, spruce, 
and other soft wood was employed, but in the larger and more exposed 
weirs hard wood is now almost invariably substituted, and the size of 
the posts and stringers is considerably increased. Of late some of the 
fishermen are replacing the brush by heavy netting in that portion of 
the weir which is exposed at low water. 

The principle upon which the weirs are constructed varies consider- 
ably, according to the locality in which they are to be placed. The 
principal forms are known as bar weirs, channel weirs, shore weirs, and 
patent weirs. The first named is so placed that a ledge runs across its 
mouth, this being covered by the tide to a depth of 8 or 10 feet at- 
high water, but gradually approaching the surface as the tide recedes 
^nd being left dry at half ebb, thus eftectually preventing the escape of 
the fish. Channel weirs are built in the strong currents between the 
islands and ledges or between the mainland and an island. They have 
brush wings running out tx) either shore to turn the fish toward the 
mouth of the weir, which is so constructed that they find difficulty in 
escaping. The shore weirs vary endlessly in shape, but in most cases a 
wing extends diagonally outward for several yards from the mouth of 
the weir, which is usually just at the edge of the water-line at low wa- 
ter, another often running diagonally from the opposite side of the 
mouth to the shore, while the shore forms the inner side, the fish being 
retained in the weir proper, which resembles slightly a semicircle in 
shape. The patent weir is constructed on a principle similar to that of 
the pound-nets so extensively employed in the Great Lakes and along 
the southern shores of New England. It consists of a leader of brush 
extending at right angles to the shore into 15 or 18 feet of water at low 
tide, with an inclosure for the fish from 20 to 50 feet across at the outer 
extremity. Where the bottom is hard and stakes can not be driven 
ballasted weirs are built. These are similar in form to those already 
described, but have the stakes strongly secured and braced to a large 
platform, corresponding in shape to the bottom on which it is to be 
placed, this being heavily weighted with stones and sunk into place, 
the stones holding it securely against the current. Nearly half of the 
weirs built at Deer Island during the present season are of this kind. 
From year to year the material for building the weirs has become more 
scarce, and, consequently, more expensive. As a result, the fishermen 
now usually take out the brush above the line of low water and keep it on 
shore during the winter, replacing it when the weir is put in order the fol- 
lowing spring. A weir properly constructed will last for five or six years, 
the stakes at this time usually being so badly worm-eaten that they are 
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worthless. They are more or less injured by drifting ice in winter, and 
considerable expense is incurred in putting them in repair for the fish- 
ing season in the spring, the annual expense of repairs being 15 to 25 
per cent, of the original cost of construction. 

The catch of the average weir can not be predicted with any cer- 
tainty. It is estimated by Mr. Schroeder, a gentleman well informed 
on this subject, that not more than one-third or one-fourth of the weirs 
built during any season will catch fish enough to pay for tending them. 
Those not successful are seldom kept up more than one or or two sea- 
sons, after which they are abandoned. He further states that the few 
weirs that are successful catch fish only three or four years, after which 
the quantity taken gradually decreases until it is found desirable to aban- 
don them. After remaining out of repair for a number of seasons they are 
rebuilt and are often as successful as during the first years of their fishing. 
Ncthalf a dozen weirs out of the entire numberin the vicinity have fished 
. regularly since the beginning of the sardine industry, and the result is 
that the fishermen are constantly on the lookout for better privileges, 
and are moving them about Irom season to season in the hope of find- 
ing better fishing. It is claimed that the number of weirs about Deer 
Island is not incre asing, but that while new weirs are being built yearly 
others are allowed to run down, so that the total number remains con- 
stantly about the same. This would not be true of the north shore be- 
tween St. Andrew's Bay and Lepreau, as the weir fisheries there are in- 
creasing rapidly. 

Profits of weib fishing. — While the catch of some weirs is so 
% small as to be unreraunerative, that of others is often very large, and 
the price paid for herring is such that the majority of the weir fisher- 
men are rapidly improving their financial condition, as shown by 
both the interior and exterior of their dwellings, and by the character of 
their boats. The largest catch of which we learn was from a weir in 
Letite Passage, which stocked nearly $20,000. Another weir, on Adam's 
Island, recently stocked over $10,000 in one season, while a weir at 
Deer Island caught $800 worth of herring at a single tide. One weir 
at Letite Passage, which is now considered the best in the region, is 
owned by Canadian fishermen, but controlled by Bastport parties, who, 
beginning with 1886, have agreed to pay an annual rental of $2,000 a 
year and $3 additional per hogshead for all fish that are taken in it ; 
and notwithstanding these seemingly exorbitant figures, they find 
it advantageous to make this arrangement, as the catch of this season 
has been unprece<lentedly large, and owing to the high prices at which 
fish have been selling elsewhere, the difference between their contract 
price of $3 and the average market rates in the vicinity has been suffi- 
cient to very nearly pay the entire three years' rental in advance, thus 
leaving a handsome profit on the fish that may be caught in the future. 

Movements of the HEBBma. — The fish enter the weirs at differ- 
ent times according to their location with reference to the shore. With 
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some weirs it is daring the last qaarter of flood tide, while with others 
it is at the begioDin^ of the ebb, though the time of their entrance is 
almost without exception within two hoars of high water. The little 
herring are said to remain well out in the channels daring moonlight 
nights, and to come in much closer to the shore when the nights are 
dark. They also swim well in on the flood tide, seemingly feeding upon 
the marine life that has been left dry by the receding tide and floats 
about freely as it is taken up by the incoming one. Some of the fisher- 
men claim that they are drawn in by the higher temperature of the 
water rather than by any increased abundance of food ; as the water 
flowing in upon the rocks that have been exposed to the heat of the sun 
is raised several degrees in temperature, and the herring find it more 
agreeable. Whatever be the cause, there seems to be little question 
that the fish approach closer to the shore on the flood than on the ebb 
tide, and the weirs are most successful when high water occurs very 
shortly after sunset or at sunrise. The wind, too, seems to have a 
greater or less effect upon the catch; and when it blows with any con- 
siderable force from certain quarters the fishermen know from experi- 
ence that they are to get no fish, and hence do not take the trouble to 
visit their weirs. 

Fishing the Wbies. — The weirs are fished at low tide, regardless 
of whether this may occur during the day or night. The fishermen 
usually go out in their boats about two hours before slack water to see 
if there are any herring. At night a torch is lighted on entering the 
weir, and the herring, attracted by it, gather around the boat, thus 
enabling the fishermen to judge of their abundance. If a sufficient 
quantity is found to warrant the seining, they proceed at once to the 
seine-float which is anchored near by, and unreel the seine, stowing it 
carefully in their boat. They then reenter the weir and, after making 
one end of the netting fast to one of the posts, usually at the back or 
deepest portion of the weir, which varies from 12 to 20 or even 25 feet, 
row the seine around the fish and bring the two ends together, after 
which the circle is slowly lessened until the fish are huddled close 
together in the bunt of the seine, when, by means of large dip-nets, 
holding several barrels, they are "rolled'' into the boat. 

It occasionally happens that more fish are caught than can be utilized, 
in which case it is desirable to keep them alive for a day or two. For 
this purpose, several weirs are provided with "pockets," which are 
brush inclosures resembling the weir proper in construction and placed 
just behind it. The inclosure communicates with the weir by a gate, 
through which the fish are driven and retained until needed. 

Five or 6 men are required to fish the largest weir, and 2 or 3 are 
needed for the smaller ones. A fair average for the weirs on Deer 
Island would be 4 men, while those in other localities would not ex- 
ceed 3, and would possibly fall a trifle below that figure. Several per- 
sons usually own and fiah a weir together, but where men are hired 
the price paid is from $25 to $30 per mouth and board. 
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The Weir-Boats. — Tbe weir-boats are well built and substantial, 
ranging from fifteen to twenty feet in length and holding from two to 
four or five hogsheads of fish. They cost from $50 to $350 each, the 
average being about $200. The number required for fishing a weir 
depends wholly upon the strength of the tide and the size and depth 
of the weir. Some of the largest have 4 or 5 boats, while the average 
has only 2. 

The EEGuiiATiONS op the Weib Fisheries bV the Canadian 
GovERN]^NT. — ^The Canadian Government exercises a jurisdiction 
over its weir fisheries. It claims to have entire control of the water 
below high-water mark, aud before a weir can be constructed the fish- 
erman is obliged to obtain a license, for which he pays $5. When the 
locality of the weir has been decided upon, the fisherman makes out 
his application on a blank, which requires from him certain inforitia- 
tion, including the statements that the privilege selected is not within 
600 feet of any weir already built ; that the building of a weir there will 
not interfere with the fishing of any weir in the locality, and that it 
does not interfere either with private rights or with navigation. If 
considered favorably by the local fishery oflScer, it is indorsed by him 
and forwarded to the head inspector for the province, who issues the 
license in due form. If the place selected has not previously been 
occupied, the owner of the land is given preference, and is allowed to 
put up the weir if he desires, but, if he does not care to utilize the priv- 
ilege, the applicant for same must obtain from him a written statement 
that he has no objection to his utilizing it. When once the privilege 
has been granted the man holding the license has preference over any 
other, aud,as long as he is willing to pay the yearly license of $5 he can 
retain it, even though he may not see fit to keep his weir in repair; or, 
in fact, it is not necessary that he should build the weir, for as long as 
he pays the license he controls the privilege. It sometimes happens 
that a fisherman will purchase numerous privileges which he considers 
valuable and sell them at an advance to his neighbors, though ordina- 
rily the man who takes up the privilege builds aud fishes the weir. 
When for any reason the fishing has been unremunerative, and the fish- 
erman is unable or thinks it inexpedient to rebuild the weir, he is not 
compelled to pay the license until such time as he finds it desirable to 
resume active fishing operations. He, however, does not forfeit his 
right to preference in case a new license is to be granted unless after 
another application has been made for the same privilege, he refuses to 
pay the license fee. 

Prevention of Damage to Weirs from Moving Ice. — Owing to 
the amount of drift-ice in this locality the weirs are often badly dam- 
aged, and sometimes entirely destroyed, during the winter months. A 
fisherman at Letite has devised a plan for overcoming this difficulty. 
He selects large fragments of rock, weighing from 1 to 1^ tons each, 
drills holes in them and inserts eye-bolts. To these the stakes are 
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fastened by means of an iron link in snch a manner as to be movable. 
Tbe rocks, with the stakes attached, are then lowered into position, and 
the tops of the stakes are connected by means of the horizontal stringers 
and strengthening stays, after which frames containing the wickerwork 
are inserted, and the weir is ready for fishing. When the season is 
over, the brush frames and the stringers and stays are removed, thus 
relieving the strain from the poles, which are pushed aside by any ob- 
struction that m^y come against them. 

Use of LABaE Weir Herring for Smoking and Bait. — ^The 
weirs are usually put in order for fishing early in March, at which time 
herring too large for sardine purposes are abundant, and, while some 
of the fishermen do not care for them, others save all that are caught, 
and smoke them or carry them fresh to the smoke-houses at Eastport 
and Gampobello. Considerable quantities are sold to fishing vessels 
from Gloucester and other fishing towns of Massachusetts and Maine, 
quite a large fieet of these vessels coming to Eastport and vicinity to 
purchase their supply of bait at this season. 

Fishing Season for Sardine-Herring. — About the middle of 
April the large herring have disappeared, and smaller ones, suitablefor 
sardine purposes, arrive. By the 1st of May the fishing is at its height, 
and the fish continue to be abundant about Deer Island (New Bruns- 
wick), until June, when the weir fishing in this vicinity becomes less ex- 
tensive, as the fish distribute themselves in the small coves and bays 
along the main shore, where they remain during the summer months and 
are taken in limited quantities by the weirs there. The weir fishing of 
Passamaquoddy Bay begins to improve early in September. By Novem- 
ber the catch is again large, and the fishing continues to be profitable 
until the middle of Decembea*, when the factories are closed. Fish of 
suitable size may be taken in winter, but they are in poor condition, and 
the collecting boats are liable to be detained so long by storms, that the 
fish become stale and worthless before reaching the factories. The 
packers of Maine were agreed upon the desirability of suspending opera- 
tions in winter, and through their efforts a law wa^ placed upon the 
State statute-books requiring the canneries to be closed from December 
IJfii to April 15 of each season. According to Mr. Sellmann, the weir 
season for herring in Penobscott Bay is from the first of June to the 
middle of October, while the weirs about Jonesport and Millbridge 
usually begin catching fish early in May, and the run is practically over 
by the middle of September. 

Interference of Squid and Mackerel with Weir Fishing. — 
The movements of herring are much interfered with by the presence of 
squid and mackerel, the former of which is a deadly enemy of the tiny 
fish, which from experience has learned to keep as far away from it as 
possible. For the i)ast three years large schools of squid have entered 
the Bay of Fundy early in July and have remained until the 1st of 
October. They seem to follow and feed upon the small herring, and 
effectually break up and scatter the schools. Their presence is a great 
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annoyance to the weir fisherman, as after a school of herring has entered 
a weir the sqnid may put in an api)earance ai\d drive every fish oat, ^ 
the herring darting qnickly through the openings in the brush in order 
to eseape. The presence of mackerel also is injurious to the weir fish- 
ing, though to a less extent than the squid. For the past few years they 
have not been snfficiently abundant to interfere with the fishing to any 
extent. 

IV.— TORCHING AND SEINING FOR HERRING. 

TOBOHING. — Up to the last two or three years a favorite method of 
catching the herring was by "torching*^ or "driving," as it is locally 
called. This method has for many years been extensively employed by 
the inhabitants of the region during the winter months for securing her- 
ring for smoking, and prior to the passage of the law which forbids the 
canning of sardines between December 15 and April 15 almost the en- 
tire supply of herring obtained during the winter for canning purposes 
was secured in this way. Torches have long been used in fishing by the 
savage and semi-civilized races in many parts of the world, and were 
employed by the Indians of this locality prior to its first settlement by 
the whites. The white man soon adopted the method and has continued 
it to the present time. 

A 16-foot lap-streak boat, with 4 to 6 men, is required for " driving." 
An iron frame or basket projects from the bow of the boat, in which 
is kept a quantity of blazing birch-bark. One man at the stern steers 
the boat ; another, armed with a dip-net, stands at the bow ready to 
secure the fish, which gather in large numbers, keeping just in front of 
the light, as the remainder of the crew rapidly row the boat along the 
shore. It is said that the fish will not readily follow a light in summer, 
and torching at this season is seldom attempted, but by the last of Ko- 
vember the driving begins and continues without interruption until the 
following spring. Formerly a good many herring were obtained in this 
way in the vicinity of Eastport, but within the last few years the prin- 
cipal torching grounds have been along the north shores of Passama- 
qnoddy Bay between I/Etang Harbor, New Brunswick, and Lepreau, 
l^ew Brunswick, and between 8 and 10 hogsheads of herring are often se- 
cured by one crew in a single night. 

Year by year the supply of birch-bark in the vicinity has decreased, 
and the fishermen have been obliged to go farther and farther after it. 
Many of them have of late substituted for it cotton batting saturated 
with kerosene. This has excited the prejudice of the weir fishermen, 
who claim that the continual dropping of oil upon the water is liable 
to drive the fish away from the shore and beyond the reach of their 
weirs, and a Canadian law which has remained inoperative for some 
time is now revived, and driving is now practically discontinued,* though 

* Mr. R. C. Green, one of the leading sardine packers of Eastport, stated in Sep- 
tember, 1886, that ** the torching has increased a good deal here this season. In the 
lAte fall [October and November] the factories are getting a large part of their fish 
this way." 
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possibly the closing down of the canneries in winter has had as mach 
influence upon its discontinuance as the laws upon the Canadian stat- 
ute-books. 

There seems to be a general impression that herring caught with 
torches are not so firm and will not keep half so long as the weir her- 
ringy but no satisfactory explanation is given. • 

Seining. — With the increased demand for herring which the sardine 
canneries have developed fishermen have exercised their ingenuity to 
discover new methods of catching them, and, as a result, both the drag- 
seine and the purse-seine have been introduced. While drag-seines have 
been extensively employed in the herring fisheries about the Magdalen 
Islands, on portions of the coast of Newfoundland, and in other locali- 
ties, they were, as far as we can learn, never used for small herring in 
this locality prior to 1880, when Mr. McVickers, of Deer Island, pur- 
chased a large seine to be used for this purpose. This was tried for sev- 
eral weeks with poor success, and it was finally considered too large 
and was cut into four pieces, each constituting an independent seine; 
but for some reason seining never became extensive until the summer 
of 1884, when, owing to the abundance of the squid, which interfered 
with the fishing of the weirs, seines were generally resorted to, and, 
during the months of September, October, and a part of November, 
nearly the entire supply of the factories was derived from this source. 
As the few haul-seines used in the locality were very successful, the 
weir fishermen could not resist the temptation to tie two or three weir 
seines together and use them for the same purpose; and catches of 50, 
75, and even 100 hogsheads of herring were frequently made by them 
with this apparatus. 

During the past two autumns there have been at least 50 or 60 sein- 
ing crews, averaging 5 or 6 men each. The seining was done chiefly in 
the early evening. The seines were loaded on large boats and kept in 
readiness for use at some convenient point. The men would then row 
into the little coves along the shore and light a torch to see if the her- 
ring were there, and if a school was found the seine would at once be 
brought and the fish surrounded and hauled into the shoal water near 
the beach, when they would be quickly transferred to the boats by 
means of dip-nets. 

The principal seining grounds were in St. Andrew's Bay, Back Ba^*, 
and farther east along the main shore to Point Lepreau. 

The average seine used in tliis fishery is from 30 to 50 fathoms long, 
30 to 40 feet deep, and 1 to 1:^ inch mesh ; but the length of any seine 
can easily be extended by adding one or more weir seines to it when nee. 
essary. 

With so large a crew of seiners and a large fleet of collecting boats 
following close behind them, the excitenu-nt was considerable, and fre- 
quently several hiindred men with a large fleet of boats would be col- 
lected in one locality. The noise and confusion resulting was used as 
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a pretext by certain of the more successfal weir fishermen whose in- 
come from fishing dnring the summer was so large that they did not 
care to engage in seining. These drew up a petition, representing that 
the rights which were granted them by the license to fish their weirs, 
and for which they paid the Canadian Government, were being inter- 
fered with. • This petition was met by another from the less fortunate 
weir fishermen, who were glad to improve the opportunity for catching 
and selling the herring which they had not been successful in securing 
in their weirs during the earlier months. The Oovernment finally de- 
cided that as weir fishing had become an established industry, and a 
considerable amount of capital had been invested in it, any methods of 
fishing that would in any way break up the schools of fish, or interfere 
to any extent with the catch of the weirs, ought not to be eucouraged, 
and they therefore decided to prohibit it. This regulation first went 
into operation in Angust, 1886, and at the present time (September 6) 
the fishermen are uncertain how rigidly it will be enforced. The 
owners of the canneries are very anxious that seining should be con- 
tinued, as without the seine-fish they think the supply will not be suffi- 
cient to keep their employes work. 

Some years ago there was a strong feeling of opposition on the part 
of the shore line and net fishermen of the State of Maine to those en- 
gaged in catching menhaden for use as oil and fertilizer. The}^ finally 
succeeded in getting a law passed to prevent the further fishing for 
menhaden in that State. The law was framed so as to prevent evasion 
if possible, and the fishermen now find that it was so worded as to in- 
clude not only menhaden, but mackerel and herring, and that purse- 
seining was not particularly specified, but that the broader word, sein- 
ing, was used, so that the American fishermen, as well as the Canadians, 
are prevented from catching herring in this way. A recent attempt on 
the part of an American fisherman to seine herring in Gobscook Bay 
resulted in the seizure of both seine and vessel. 

After the haul-seines had been successfully introduced the proprietor 
of one of the canneries decided to try a purse-seine. A seine 250 fath- 
oms long by 12 fathoms deep in the bunt, of 1^-inch mesh, and a small 
seine-boat, were ordered. On the arrival of the seine it was loaded 
into the boat, which was taken in tow by the small sail-vessel that cruised 
about in search of herring, the sardine-boat following after to carry 
away to the factory any fish which might be taken. The crew consisted 
of six men, one or two of them rowing about in a small boat in search 
of the herring, while the remainder staid on the vessel, waiting a sig- 
nal that the fish had been found. When a school was discovered 
the seine was set around them aud the fish were secured. It occa- 
sionally happened that the fish were in too shallow water to warrant 
the pursing of the seine, in which case it was used as an ordinary haul- 
seine for dragging the fish into shoaler water. On several occasions as 
many as 50 hogsheads were obtained, while the average haul was from 
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10 to 25 hogsheads. There are at present four parse-seines owned in the 
vicinity of Eastport, bat the law which forbids the use of haal-seinec 
prohibits these also, and none of them are employed at present. 

v.— TRANSFER OF HERRING FROM THE WEIRS TO THE CANNERIES. 

Unit of measure. — The unit of measure for sardine herring is 
the hogshead, equal at Eastport to five flour barrels or fifteen bushels. 
.The fish are measured in baskets holding a bushel and a half, ten 
baskets constituting a hogshead. Farther west a somewhat larger 
measure is employed, the basket holding about a bushel and three- 
quarters, ten of them being counted as a hogshead. 

The COLLECTING-BOATS. — Formerly the fish were brought to the can- 
neries by the men who caught them, but the desire of the canners to 
secure the largest possible quantities led them to introduce the prac- 
tice of sending for the fish, which has since become universal. A fleet of 
one hundred and twenty-five boats, with about two hundred men, are 
now regularly employed in collecting and running them to the factories. 
Some of these boats are very large, strongly built, and suitable for any 
weather, while all are well built and substantial. They average from 
eighteen to twenty-five feet in length, and readily carry from six to 
twenty hogsheads of fish. All have holds in the center, covered with 
hatches, to protect the herring from the sun and from the water. The 
largest ones, sailed by two men, are worth about $1,000; while the 
smallest, worth $125 or $150, are easily handled by one man. The 
average for the whole fleet would be about $275 to $300. 

A majority of these vessels belong to men living on the Canadian 
shore, in the vicinity of the weirs, though quite a number are owned 
and manned by Eastport parties. 

Prices of fish and wages of fishermen.— Some hours before the 
weirs are to be seined, the collecting-boats start out and make a circuit 
of the shore, for the distance of a mile or more, to see which contain fish. 

They usually select those having the largest quantities, and remain 
there until the herring have been taken out. The boatmen act as 
agents for the canneries, with instructions to purchase the fish as 
cheaply as possible. When the boats from several canneries meet at a 
weir, the fishermen find it advantageous to put up their fish at auction 
and sell them to the highest bidder; and rivalry between the boatmen 
usually leads them to bid until they have reached the extreme limit 
named by the factory, and the one who can afford to pay the highest 
price takes the fish. From personal motives they are also interested in 
securing as large a quantity of fish as possible, regardless of the price 
which they are required to pay, as their salary now depends largely 
upon the quantity of fish obtained. Formerly the boatmen were em- 
ployed at wages ranging from $50 to $00 a month for the man and 
boat, and in the case of the largest boats the fa<itory employed a man 
or a boy to assist him. By this arrangement there was no stimulus for 
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the fishermen to be oq hand promptly when the weirs were seined, and 
the more faithful and energetic ones thas secured the bulk of the herring. 
By way of reward for faithfulness the wages were changed so that the 
boatmen should receive about $30 per month, with about 50 cents addf- 
tional for each hogshead of fish landed ; and some of the factories now 
make a practice of paying no stated wages, but give the boatman $1 
for each hogshead of fish obtained. 

During the season of 1885, the own<^rs of the canneries organized 
an association for the purpose of regulating the price both of fish at 
the weirs and of the manufactured product, and held a meeting each 
week to confer regarding proposed changes. The average price for the 
season, prior to ^November, when the compact was broken, was about 
$5 per hogshead. From this date, when the canners ceased to be un- 
der obligations to restrict themselves to certain figures, the price of 
fish advanced enormously, and as high as $30 was frequently paid, 
while in exceptional instances the rivalry was so strong as to cause 
theni to bid upwards of $100 per hogshead on small lots. As the ma- 
jority of the fish were bought at the lowest figure named, the average 
price would be between $6 and $7. 

The present season the i)aekers have acted independently, and the^ 
fish have varied in price from $2 to $30, averaging between $8 and $10. 
The price can never fall below $2, and ought not to go below $3, for 
if the herring are of good size, the fishermen can sell them for about 
that price to the herring smokers, or, as many of the weir fishermen 
own smoke-houses, they could utilize their own catch. They are prob- 
ably worth at least $2 a hogshead for use in the manufacture of oil and 
fertilizer. 

Methods of collectino the fish. — As soon as the fish have been 
purchased, the boats start immediately for the cannery, as a few hours 
will suffice in warm weather to render the fish worthless, while even in 
winter they ought not to be heaped together in any considerable quan- 
tities for more than ten or twelve hours. During the summer months 
the boats are often so long delayed by calm weather that their fish are 
injured and perhaps rendered worthless for canning purposes. To over- 
come this difficulty, a small steamer is employed in towing the collect- 
ing boats to the canneries, the owner receiving 50 cents per hogshead, 
in addition to the price paid to the boatmen, for each hogshead of fish 
contained in the boats which he assists. The boatmen, however, are 
supposed to depend upon their sails when they have a fair wind, and to 
accept a tow only when they consider it necessary in order to insure the 
arrival of the fish in good condition. At Jonesport a small steamer is 
employed by one of the canneries for collecting the fish, these being 
placed ill baskets and carried in the hold of the steamer, and one of the 
canneries at Bobbinston also owns a steamer which is employed ip a 
similar manner. At Eastport and Lubec all of the fish are now brought 
in by collecting boats, but at Bobbinston, Pembroke, and places fiarther 
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west a large percentage of the fish are brought in by the men who own 
and fish the weir. 

The greatest distance that the young herring are carried is about 20 
miles, and under ordinary circumstances 15 miles is as far as they can 
safely be taken. The fishing for any particular factory is therefore 
limited to this radius. 

Proportion of American and Canadian fish consumed. — As 
already stated, the principal fishing grounds for herring that have thus 
far been developed are among the Canadian islands in the vicinity of 
Eastporty but the duty of $2.50 i)er case on sardines prevents the 
building of factories on the Canadian side of the boundary, these be- 
ing located, with the exception of a small one at Saint Andrews which 
is engaged in packing fish for the Canadia trade and for exportation, 
on the coast of Maine, in close proximity to the boundary line. 

The factories at B obbinston have always obtained a considerable per 
centage of their fish from weirs located along the adjacent coast of 
Maine, and the present season between 50 and 60 per cent, of the entire 
pack of these factories has been caught in»American waters. The can- 
neries at Eastport are more extensively dependent upon foreign fish 
than those of any other locality. In 1885, at least 95 per cent, of the 
fish packed were caught in the waters of New Branswick, and this year 
about 90 per cent, were caught in the same locality. The quantity 
of Canadian-caught fish put up in Lubec and Pembroke varies from 
year to year. In 1885 at least 90 per cent, of the pack at the former 
place were caught by New Brunswick fishermen, and fully two-thirds 
of those caught in the latter' were from the same locality. Dur- 
ing the present season, however, the catch in the American weirs of 
Cobscook Bay and of West Quaddy Kiver has been much larger than 
for a number of years, and it is estimated that half of the pack of the 
Lubec factories consists of American-caught fish, while at least 90 
per cent, of those packed at Pembroke were caught within a few miles 
of that village. All of the fish put up in the factories farther we^t were 
caught along the coast of Maine. 

VI.— THE CANNERIES AND THEIR PRODUCTS. 

Description of canneries.— The buildings used for sardine can- 
ning are two-story wooden structures, usually containing separate 
rooms for each of the principal kinds of work. Their value, including 
the land occupied and all the fixtures which they contain, ranges from 
$2,000 to $24,000. The largest and best constructed are, generally speak- 
ing, those of Eastport, which average nearly $10,000 ; those of Lubec 
being worth only a little over $6,000 apiece, and those of Pembroke. 
Eobbinston, and !N^orth Perry about $5,000. Farther southwest there 
is great variation in the size and completeness of the different facto^iese 
There are several large ones, ftotably at MiUbridge, B^§s Hapbor^ and. 
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Brooklin, which bring up the average for that section to over $9,000. 
The canning capacity, though of course dependent largely upon the 
size of the building, is much increased by the use of ovens and other 
improvements. The canneries at Eastport can put up, on an average, 
something over 200 cases of sardines daily; those of Lubec, about 170; 
those of Pembroke, Eobbinston, and North Perry, from 100 to 125, and 
the western canneries about 180. 

The buildings are of an inflammable nature, especially when, after 
long use, their floors have become saturated with oil, and' the employ- 
ment of fire is necessary in many of the operations connected with the 
canning. By these causes the danger of conflagration is much enhanced, 
and the rate of insurance is correspondingly high. The best built fac- 
tories obtain their insurance for 4 per cent, premium, but many have 
to pay as much as 6 per cent. 

Methods of peep abation.— The different modes of preparing sar- 
dines in use up to the year 1880 have been minutely described in a pre- 
vious report on this subject.* The following is an outline of the process 
which the little herring undergo, with a note of the principal changes 
which have taken place since the date named : 

On coming to the factory they first pa«s through the hands of the 
cutters, who remove only the heads and viscera, as it is no longer cus- 
tomary to cut off the tails. After this they are left in brine from fifteen 
minutes to three-quarters of an hour, according to their size, before be- 
ing placed upon the drying flakes. The cutters are usually small boys, 
and the flakers women or girls; but in some cases both operations are 
performed by the same persons. 

Sometimes the fish are dried in the sun, but, owing to the dampness of 
the atmosphere and the frequent periods of cloud and rain, even those 
factories which make use of this method whenever possible are obliged 
to supplement it by artificial ones. The factories are, one after another, 
discarding entirely the sun-drying process, occasionally dei)ending en- 
tirely upon the drying room, but more frequently adopting a patent 
drying apparatus or the oven. Sometimes the drying is done by heat 
from steam-pipes, but thi6 is not thought to be so good as the stove- 
drying method. The condition of the air has considerable effect upon 
the drying, especially when it is done by natural heat ; the dried fish are 
in damp weather much less firm in flesh than under other circumstances. 

The time taken tor the drying varies considerably. In the sun or in 
a drying-room it may take the greater part of a day, in a furnace-heated, 
drying apparatus two to seven hours, and in an oven only a few minutes. 
The use of ovens has grown much more common during the last year or 
two, and nearly half of the Eastpost canneries, as well as most of those 

at Lubec and Millbridge, are now fitted with them. 

»— — • > 

* Fisheries and Fishery Industries of the United States. History and Methods of the Fish* 
eries. Station V, Volume I. Qnarto. Chapter on the Sardine Industry, by R. Edward 
Earll, pp. 489-524. 

BuU U. S. F. C, 87 13 October 9, 1999. 
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When the fish are oven-dried they need no farther cooking before be- 
ing packed, but in other cases they are fried in oil at a temperatare of 
26(P Fahr., the oil being boiled either by direct furnace heat or b^'^ the 
passing of steam through coils of pipe in the frying tank. The Brook- 
lin Canning Company claims to have invented the process of frying by 
steam, which has many advantages over the old method of direct fur- 
nace heat. They produced the first successful apparatus for the pur- 
pose in 1884. Experiments had been made by other parties at an ear- 
lier date, but without satisfactory results. About a third of the fac- 
tories which fry their fish do so by means of steam, and, as is the case 
with other improved methods, the number is on the increase. 

It is doubtful whether the ovens will ever supplant entirely the fry- 
ing apparatus, for it is said that the fish which have been fried have a 
better flavor, and, having absorbed more oil, keep longer than the 
others. It is claimed, however, by those using ovens, that by the baking 
process very much depends upon the skill of the baker, and that, when 
at its best, it may produce results equal, if not superior, to those of the 
old system. It appears that the first fish fried in a given quantity of 
oil are better than the best baked fish, but that as it is necessary, in 
order to keep the expenses within reasonable limits, to nse'the same 
oil for frying successively a great many pans of fish, the fiuid soon 
becomes filled with scales and small particles of fish, which burn on the 
bottom and impart to the product a bitter and unpleasant taste. In 
baking, on the other hand, when it is properly done, the fish are all of 
a quality equally good. 

After coming from the frying-pans or the oven the fish go into the 
hands of the packers, who are almost invariably women or girls, by 
whom they are sorted and placed in the boxes, which are then filled with 
oil, or, in some cases, mustard or spices. A few years ago, although 
other oils were used in the frying, the sardines were packed in olive oil, 
either alone or mixed with inferior kinds ; but at present its use has 
been almost entirely superseded by cotton-seed and nut oils. This 
change is accounted for by the facts that the heavy duties make olive 
oil very expensive, that it will not keep as well as the cotton-seed oil, 
and that the latter can be made exceedingly palatable. Peanut oil, 
which is sometimes used, is said to be even better than the cotton-seed 
oil. The olive oil used in France for sardine packing is often largely 
adulterated with American cotton-seed oil, as well as with palm and 
other oils. 

When the herring are of the most desirable size they are packed with 
a dozen in each can ; the number is never smaller than seven or eight. 

The making of the tin cans or boxes in which the products are packed 
is quite an important branch of the work at the cannery. Two sets of 
men are employed, the can-makers who manipulate the machines by 
which the tin is cut, bent, and stamped into the various shapes and 
sizes required, and the seamers, who, with a soldering-iron, join the ends 
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together and insert the bottom. In some of the factories solder wire is 
used for this purpose; in others, the old-fashioned stick-solder is much 
preferred. Some of the small factories do not make their own cans, but 
purchase their supply from one of the larger ones. 

After the cans have been filled with fish they go to the sealers, who 
solder on the covers, making them perfectly air-tight. The filled cans 
are then ready for bathing^ and are placed in boiling water, where they 
are allowed to remain for about two hours. 

It was formerly considered necessary to puncture all the cans after the 
bath had been completed, to allow the remaining air to escape, the 
aperture being then closed with solder. It has been found that by the 
use of slightly concave covers this necessity may be done away with, as 
all of the air is driven out in sealing, and the custom has now become 
obsolete in the case of cans of* the ordinary quarter size, though it is still 
adhered to in the treatment of the half and three-quarter cans. 

Formerly all of the sardines packed on the American coast were 
sold under French labels, but the better practice of using American 
labels, showing by what firm they have been put up, is now rapidly gain- 
ing ground. This has been brought about principally by a law recently 
enacted by the New York legislature, forbidding the sale in that State 
of any canned goods not bearing the name of the maker. Tbe fish 
sold under honest labels are of better quality than those pretending to 
be of French origin, as the factory owners allow only their best prod- 
ucts to go upon the market under their firm name, and pack the stale or 
broken fish under the fictitious French labels which do not throw upon 
them any responsibility. 

The description given above of the methods of preparation applies 
equally to all the different brands of sardines properly so-called. The 
favorite variety is the *' quarter oil," the smallest sized can of oil-packed 
fish. When the fish are too large for use in this way, they are put up 
in half-pound cans, or much more frequently, with mustard in the 
place of oil, in three-quarter cans. Occasionally three-quarter cans of 
oil sardines, half cans of mustard sardines, three-quarter cans in tomato 
sauce, and half or three-quarter cans in spices are put up, and in rare 
instances small fish are put up in mustard or spices in quarter cans. 

In 1885 the pack of oil sardines was smaller than usual owing to the 
scarcity of small fish suitable for quarter cans. A few exiieriments have 
been made in the canning of smelt as a substitute for herring in the 
manufacture of sardines, but they were found to be dry and hard, and 
deficient in flavor, and efforts in this line have been discontinued. 

Two or three factories still retain the practice of putting up a few cans 
annually of large herring in cans bearing the trade name of ^^ brook 
trout,^ but as this brand has never been received with any favor, the 
quantity put up has been decreasing year by year. 

The manufacture of Russian sardines is still an important part of the 
business. They are made offish of a size somewhat larger than those 
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nsually canned in mastard or BpiceB. In this way the canneries are 
able to utilize the large fish which otherwise would have to be used in 
the manufacture of oil and fertilizers. They are first washed and salted, 
after which they are packed in fish-barrels and shipped to N^ew York for 
repacking and further preparation. In this condition they will not keep 
more than two mouths. The barrels are worthless in New York, and at 
least one firm in Eastport saves that item of expense by preparing its 
own Eussian sardines for market. The process consists in packing in 
wooden kegs or pails containing about 4 quarts each, where they are 
well covered with whole spices, including cloves, allspice, mustard 
seed, and pepper, with a liberal allowance of bay leaves. A quantity 
of vinegar is then added, the package is headed up, and it is ready for 
use; but it is considered better after it has been in stock for some time 
and the fish have been thoroughly flavored by the spices. 

We were informed by one of the factory owners that Eussian sardines 
of American make were going out of the market, as the foreign were 
umch preferred, but comparative figures for 1885 and 1886 show a con- 
siderable increase in their manufacture during the latter year, and the 
importation is steadily decreasing. 

Changes in manufacture since 1880. — The principal changes in 
the methods of preparation since 1880 may be summed up as follows : 
The tails of the sardines are not removed ; the stove-rooms are more 
coidplete, and there is less drying in the sun ; much of the frying is now 
done by steam instead of by furnace ; ovens are used in many factories 
instead of frying apparatus ; a concave cover has been substituted on 
the quarter cans for a flat one, so that it is no longer necessary to vent 
them after bathing, and American labels are placed upon the most 
creditable fish instead of the foreign ones universally used several years 
ago. 

Cost op preparation. — With fish at $6 per hogshead the actual 
expenses incurred in putting up a case of 100 quarter cans of oil sardines 
amount to from $3.75 to $4, divided approximately as follows: About 
40 cents for fish, 40 cents for oil, $1.20 for tin, 60 cents for solder, 10 
cents for the box, 8 cents for salt and coal, 5 cents for miscellaneous 
items, and $1.17 for labor. 

As remarked in an earlier portion of this report, the price of fish 
varies considerably. It averaged about $7 per hogshead in 1885, and 
$9 in 1886. From one hogshead of fish an average of about 16 cases of 
quarter cans or 13 cases of half cans may be put up, the extremes vary- 
ing from 12 to 22 cases according to the condition of the fish. From a 
gallon to a gallon and a quarter of oil, at 40 cents a gallon, is required 
for each case. 

The tin of which the cans are made is usually got direct from England, 
but in some cases is bought in New York. Three cases of tin are used 
in making 20 cases of cans, one for the sides, one for the bottoms, and one 
for the covers. The duty on tin is $1.12 a case. The bronzing of the tin 
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and the stamping of the label upon it are done in 'New York. The tin 
is first printed and then baked. Six firms are engaged in the business, 
three of them devoting their entire attention to supplying the sardine 
canneries. 

The solder used in putting together the cans and sealing the covers 
is a mixture of pig tin and lead in equal proportions. The amount ' 
used varies according to the skillfulness of the employes who handle it. 
In sealing, for example, the poorest workmen will use 2 pounds and 13 
ounces for a case of cans, while the best will not exceed 1 pound and 15 
ounces. The average amount required for each case is 4J to 5 pounds, 
including something over 2 pounds for sealing. A cannery will often 
use more than 100 tons of solder during a single season. 

The expenses of operating a cannery are, as may be readily seen, very 
great, and it is therefore necessary in most cases for the factory owners 
to turn over their working capital several times in a year. This is illus* 
trated by an instance where a factory with a cash capital of $8,600 pays 
out $52,000 a year. 

Wages paid. — The cost of labor amounts to from a fourth to a third 
of the entire expenses of a cannery. The price of labor is lower and 
less variable in the factories outside of Bastport. A large percentage 
of the operatives employed in the industry of that town are young per- 
sons of both sexes, who come from their homes in the neighboring por- 
tions of the Provinces, to which they return at the close of the season. 
The factories being so numerous there is considerable competition for 
labor among the factory-men, who, when there is a rush of fish, bid 
against each other for the services of the workmen, who go wherever 
they can get the best pay. When fish are received by any factory the 
cutters and flakers are summoned by a steam whistle, each cannery 
having a signal peculiar to itself which is easily distinguishable from 
that of any other. 

The following is a schedule of the average wages paid by the Eastport 
factories. A working day for ordinary labor is ten hours, and those 
who are paid by the day receive extra remuneration for every hour's 
work which they do in excess of that time. Skilled laborers are usually 
employed at piece-work or by the hour. They are, as a rule, occupied 
only a few hours each day, as they do not assist in the general work of 
the cannery, but return to their homes after their special work for the 
day is completed. 

Boatmen. — Formerly $50 to $60 a month ; now $1 per hogshead, or 
$30 per month and an additional 50 cents per hogshead. 

Cutters. — Paid by the box and average ordinarily $5 to $6 per week, 
or, when the factories are working full time, $2 or more per day. Some- 
times when fish are abundant they will make very large wages, and a 
child of twelve or thirteen years will occasionally earn from $18 to $20 
a week. If the cutters had all that they could do, they would earn 
more than any other class of employes. This results from the fact that 
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the principal competition is for this class of labor, for if the cutters are 
not on hand in sufficient numbers immediately after the fish arrive the 
whole lot may be spoiled before they can be cared for. 

Fldkers. — Usually 10 cents an hour. 

Packers. — One dollar and a quarter for the first three hours' work, or 10 
to 12 cents a case. The best workmen pack at least 20 cases in a day 
of 10 hours, and earn $iO to $15 a week under ordinary circumstances. 

General laborers and bathmen. — Two dollars per day and 20 cents an 
hour for overtime. . 

Seamers. — One dollar and a half to two dollars per day, or 6 cents per 
100 cans. 

CanmaJcers. — Fifteen to twenty cents per hundred cans. In some 
cases the combined wages of the seamers and can-makers amount to 30 
cents a case. 

Shipments and markets. — Many of the factories are owned or con- 
trolled by New York firms, and most of the others have permanent ar- 
ra gements with some particular dealer, who acts as their agent in 
placing their goods upon the market to the best advantage possible. 
Others sell through various brokers, and it is now becoming a common 
practice for wholesale grocers to speculate in sardines and order their 
supply directly from the canneries. All the regular agents for the East- 
port canneries, as well as most of those for the ones at other places 
from Mount Desert Island eastward, have their headquarters at New 
York City; but the canneries on Deer Island and at Brooklin ship to 
Portland and Boston. The products are usually shipped by steamer, 
but sometimes go to New York in sail vessels. The price received for 
quarter oils in 1885 was from $4.50 to $7 per case, averaging $5. The 
average prices in 1886 were, for quarter oils, $4.50; half oils, $7; quar- 
ter mustards, $5.50, and three quarter mustards, as well as the brands 
prepared with tomatoes and spices, $3.50. Russian sardines sell for 45 
cents a keg, or 13 cents less* than the imported article. 

When a shipment of canned goods is made to the New York dealer it 
is customary for the firm owning the factory to draw a certain amount 
from him on its bill of lading. The dealers then, according to the nature 
of their instructions, either sell as soon as possible or hold for better 
prices, transmitting the balance due the factory as soon as the sale has 
taken place. When the market is known to be poor the shipment of 
goods is often delayed until a more favorable opportunity arises for 
disposing of them to advantage. 

In the spring of 1885 there was a stock of between 140,000 and 150,000 
cases on hand at the factory ; but in 1886 the season opened with a 
stock of only 40,000 cases. 

The combination entered into by the factory owners in 1885 resulted 
in considerable profit, controlling, as it did, the prices both of fish and 
of goods; but the best established firms got the most trade and suc- 
ceeded in obtainiog the largest share of fish. It was finally broken 
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up by certain wealthy weir fishermenl of Deer Island, who, seeing their 
profits curtailed by the fixing of a uuiform price for their fish, put up 
a factory near Eastport and began independent operations. This fac- 
tory, refusing to enter the combination, and paying for the fish more 
than the price fijxed by the exchange, caused the other factories to 
break their agreement and renew the competition. As the run ap- 
peared to be light, they bought at exceedingly high figures, but the 
supply of fish kept up all summer and the business suffered from over 
production. 

There is some foreign trade, the American factories supplying Canada 
and shipping 6,000 cases a year to South America. The brand most 
commonly placed upon the Canadian market is the half-pound can of 
sardines in mustard, as the duty is proportionately much less than that 
upon the quarter oils. Several lots have been sent to Australia, but 
the last shipment resulted in loss on account of the serious competition 
of the English sprat sardines, which prevented further exportation to 
that country. The business of preparing sprats in the form of sardines 
began in England three years ago. The headquarters of the business 
were in the vicinity of Dover. Several thousand cases of this variety 
of sardines were sent to the United States a year or two. ago, while the 
price of the American product was comparatively high ; but the Ameri- 
can firms fear no further competition from this source as long as they 
are able to place their goods upon the market at anything like the 
present figure. With the existing tariff it is impossible to import the 
British sardines at a cost of less than $7.75 per case, while chose of 
American preparation are offered in London at 19«., equivalent to $4.60. 
The French sardines are unquestionably superior to the best which we 
have thus far produced, but the price is so much higher that the Ameri- 
can article is usually preferred. 

Dependence of Eastpobt and Surrounding Country on the 
Sardine Industry. — All of the large amount of money required for 
carrying on the sardine business of Eastport, with the exception of that 
used in the purchase of tin, solder, and boxes, is expended locally, going 
either to the residents of the town or to the neighboring islands. Since 
the development of this industry the population of Eastport has in- 
creased 60 per cent., notwithstanding the failure of other means of 
livelihood which had formerly been the principal dependence of the 
inhabitants ; and the Calais trade is visibly affected by the prosperity 
of the factories. 

The Canadian islands and shores within a wide radius of territory 
depend entirely upon the canneries on the American side. The people 
give most of their attention to fishing for the small herring with which 
to supply the factories ; and their children are employed as factory- 
hands for eight months out of the twelve. The "sardiners" as a rule 
spend their money as fast as they earn it, so that probably not 10 per 
cent, of the total amount which they receive in wages goes back to the 
islands with them in the fall. 
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VII.— INTERNATIONAL AND ECONOMIC QUESTIONS INVOLVED. 

Effects of termination of Treaty of Washington. — During 
the last few years of the continuance of the Treaty of Washington the 
sardine interests developed with surprising rapidity. With the termi- 
nation of that treaty grave fears were entertained on the part of all 
concerned lest the business might be so seriously interrupted as to 
render it unprofitable. The Collector of Customs at Eastport, appreciat- 
ing the importance of the situation, gathered statistics to show that the 
magnitude of the industry warranted the Government in giving special 
attention to its interests, and wrote a detailed letter explaining the situa- 
tion, which was the natural result of an industry in which the citizens 
of both the United States and Canada were equally interested. 

A considerable percentage of the herring were caught by fishermen 
living on the Canadian side of the boundary, while the entire packing 
interest was controlled within the limits of the United States ; hence any 
regulations which interfered with the bringing in of fish would result 
disastrously to both parties. He explained that for many years the 
fishermen had been accustomed to go out in their small boats and fish 
with trawl and line indiscriminately in British and American waters, 
bringing their catch home to be salted and sold. He then asked 
whether these boats, which were of less than 5 tons burden and hence 
not recognized as vessels, could not for purposes of fishing be considered 
as vessels of the United States, and their catch, when manned by Amer- 
ican citizens, be admitted free of duty as the product of the American 
fisheries, even though the fish might have been caught in Canadian 
waters. This question, if answered in the aftirmative, would allow the 
few boat fishermen that remained to continue their fishing without in- 
terruption, and would remove difficulties which would otherwise prove 
annoying. 

A second question was submitted asking whether American boats 
manned by American citizens would be allowed to go to the weirs and 
to the fishing grounds along the Canadian shores, and obtain fish caught 
there, and bring them home in said boats free of duty as the product of 
the American fisheries. The Secretary of the Treasury submitted the 
questions to the Attorney-General, who decided both in the aflirmative. 

These decisions having been made, it was in the power of the Collector 
to make such minor arrangements as were necessary for continuing the 
business. A large percentage of the vessels employed in transporting 
sardines from the weirs to the factories were owned by men living on 
the Canadian side, but as their boats were open boats of less than 5 
tons burden, and hence not recognized by the United States as vessels of 
a foreign country, they would be treated as wagons or other vehicles for 
transportation, and could be brought to Eastport, entered, api)rai8ed, 
and duty collected, after which they would be regarded as Ameri- 
can boats. At least seventy of these boats were thus made over into 
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American boats, and sach of their owners as coald be naturalized took 
oat the necessary papers and became American citizens, while others 
disposed of their vessels to Americans or employed Americans to navi- 
gate them. Thus the business went on without serious interruption, and 
the canneries were allowed to obtain their supply of fish without the pay- 
ment of duty, which would amount to between $5 and $6 per hogshead. 
ACTION OF Canadian Government.— The disposition of our Gov- 
ernment to deal generously with the industry was in marked contrast 
with the early action of the Canadian government, which, after the 
boats had been made over into American craft, and had paid a duty 
of 35 per cent., raised the question whether these boats, having been 
Americanized, should continue to have the same privileges as were ac- 
corded to English boats; and an effort was made to break up the general 
trade which had for half a century been carried on between Eastport 
and the islands. Eastport being the natural market for the islanders 
they had been in the habit of coming here in their boats to obtain flour, 
sugar, dry goods, and such other things as were needed by themselves 
and families. The government agent worked up several cases against 
the inhabitants of the islands ; in one case where a fisherman had bought 
boots worth $4, demanding $50 in settlement : in another where one 
had purchased cloth for a sail for his boat, settling for $25 ; and numer- 
ous other cases of a similar character were compromised. Later an 
agent was sent into the locality to inquire into the influence of hos- 
tile legislation upon the ^NTew Brunswick weir fishermen, and into 
the practice of allowing the selling of herring to the boats that had 
been entered in the United States and thus become American. It was 
finally decided that should the government interfere in any way with 
this arrangement it would result in serious loss to their own fishermen, 
and they concluded to allow the practice to continue, but required that 
these boats should enter and clear at the custom-house when coming 
for their cargo. The perishable nature of the small herring rendered 
compliance with this regulation impossible, and it was later decided by 
the customs authorities that the boats could get their load of herring 
and then come to the custom-house and enter and cleiir at the same 
time; but as the fish were often obtained at night, when the customs 
offices were closed, and to wait for morning would cause the entire loss 
of the fish, the customs regulations were finally amended so that the 
boats could come once a week and obtain permits, or in other cases per- 
mits were issued lasting a week or authorizing the conveyance of a 
stated quantity of herring. The English boats were also required to 
carry papers, in order that they could bo distinguished from those be- 
longing in the United States. This practice has continued and the 
officials have ceased to be very stringent in insisting upon the regu- 
lation, until now many of the boats go to the custom-house only when 
they find it convenient. An officer from the Canadian cruiser stationed 
in the locality frequently boards the boats and asks for their papers, but 
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in no case, thus far, has any sardine-boat been seized, though two or 
three were warned out of St. Andrews Bay daring the early part of 
"July. 

m 

The* customs oflBcers on this side have been as lenient as the law 
would allow, not being disposed to cause any trouble or annoyance; and 
it was not until the Canadian cruiser bad seized two boats belonging 
to semi-professional fishermen, who had been eugaged in catching pol- 
lock for their own use, that very careful scrutiny was made of the sar- 
dine-boats to know whether they had entered and paid duty, or 
whether they were still English boats. On September 4 a fisherman 
of Leonardsville, Deer Island, brought a quantity of herring to one of 
the canneries in an English boat, and the collector of customs, ascer- 
taining the facts in the case, required him to either pay duty or take 
the fish back. As he could not afibrd to pay the duty, he carried the 
fish home and threw them away. 

Present needs of the sardine industry. — Both the canners 
and the fishermen seem fairly well pleased with the present arrange- 
ment, though several .of those engaged in the general fishing business 
urge that it would be much better if some arrangement could be made 
whereby.fresh fish that had not been preserved in any way, either by 
salting, freezing, or other process, should be admitted free of duty. 
Othei 8 contend that all that would be necessary would be to allow her- 
ring for canning purposes to enter free, regardless of whether they were 
brought in American or English boats. This would enable fishermen 
getting small quantities offish, when no collecting boat chanced to call 
at their weirs, to take tlieir fish to market. Under the present arrange- 
ment, as they can not bring their own fish to the canneries, they are 
obliged to lose them, and the factory hands in turn lose tlie amount 
that they would otherwise receive for packing them. 

Probable effect of collkcti:xg import duties on Canadian 
Fisn. — The canners difl'er as to the probable result of the collecting of 
a duty of half a cent per pound on fish for canning purposes. Those at 
Pembroke and at points along the coast of Maine west of and includ- 
ing Cutler, would be benefited if the duty should be imposed, as they 
would be able to get their fish free out of American weirs and thus 
easily undersell their Easti»ort rivals. TlIeEastport packers naturally 
oi)pose the colleetion of a duty which they claim would, at the schedule 
rate of half a cent per ])ound, be excessive, as it would be equal to 
about 100 percent, of the actual value of the fish. A hogshead of her- 
ring is estimated to weigh between 1,000 and 1,200 pounds, which, at 
half a cent per pound, would bring the duty up to between $5 and $6. 
When we take into consideration the amount of waste in stale fish which 
can not be used for packing, and in large fish which must be thrown out 
or used for other purposes, and the other species which get mixed in 
with the herring, the duty on a ho.ij:shead of fish suitable for canning 
would probably be increased to nearly $8. They claim that if any duty is 
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levieil it ongbt to be reduced so as to be in fair proportion to the value 
of the fish. Others claim that it would make little difference, aside from 
the influence of the cheaper fish put up farther west, and as, in their 
judgment, the quantity of fish there is not sufficient to supply the 
demand for sardines, the Eastport canneries could still continue at a 
fair profit. The result of a duty of half a cent per pound would be that 
the canneries could never get fish at less than $8, while the average 
cost would probably fall little, if any, short of $10, for the fish are 
worth $2 or $3 at least per hogshead for smoking or for the manufacture 
of oil and pomace, and the fishermen would not seine their weirs unless the 
fish should net them as much as that. Some of the canners who are 
interested in other fisheries claim that they would much prefer to pay 
a duty on herring to be used for canning purposes than to throw open 
our markets free to Canadian fish. 

The effect of a duty would unquestionably prove disastrous to the 
New Brunswick fishermen, as it would have a tendency to cause our 
own fishermen about Eastport to build a larger number of weirs, and 
would further develop the fisheries to the westward, where to all appear- 
ances there is a much larger quantity of herring than is generall}' sap- 
posed. This would lead to the building of fiMstories there, and would in 
time probably cause the factories at Eastport to suspend operations, 
thus resulting in serious loss to the town, and of the greater part of the 
fixed capital now employed in the industry. 

There is a natural limit beyond which the price of American sardines 
can not advance, for the Eiiglisli canneries have an abundant supply of 
sprat, and with the cheaper labor and the absence of duty on tin and 
on olive oil they are enabled to put up fish and import them into the 
United States, paying the duty of 8-.50 a case, at $7.75 to $8.25 a case, 
and these, being eciual if not superior to the American sardines, would 
naturally drive our goods out of the market if for any reason the price 
of same should advance beyond that figure. During the last three 
years at least 10,0()0 cases of these goods have been imported ; but the 
unusually low price of 'American sardines during the present season has 
checked this importation, and no sprats have been imported for some 
months. 

The price of the lowest grade of French sardines is seldom below 
$10.75 to $11, incladin<j the duty of $2.50 per case on the quarter oils 
and $1.50 to $5 per case on the larger sizes. Were it not for the 
English sprat we would still be enabled to manufacture and sell at a 
considerable advance on i)resent prices. 

Another argument used by canners in favor of the admitting of her- 
ring for canning purposes free of duty is that these fish are practically 
raw material, and that about one-third of their value when canned rep- 
resents the labor required in putting them up. 

They further argue that if the fish were subject to duty it would be 
impossible, owing to the nearness of the factories to the Canadian bor- 
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der, to prevent smng^ling to a greater or less extent by those so dis- 
posed, and tbat the factories doing a legitimate business would thas be 
placed at a great disadvantage. 

All parties are agreed that the removal of the duties on the mann- 
factured sardines of *2 50 per case woald result in the transfer of the 
business from Gastport tc New Brunswick, which would throw the 
labor and profit of the business into the hands of Canadians. 
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Fish, American 1 76 

drjing of 177 

method of collecting 175 

price of 175 

transferred to canneries 174 

Fishermen, wages of 174 

Flakers' wages 182 

Frontier Packing; Company 163 

Green &Co.. R. C 163,171 

Green 6l Kellcy 163 

Green's Land: 111,', oannories at Ir8 

Green's Landing Packing Company 163 
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Hallett Brothers .\ 163 

Henderson, John 163 

Herring : 

abundance of %64 

as sardines 163 

destroyed by squid 170 

for smoking and bait 170 

habitat of 164 

movements of 167 

price of 175 

taken with seines 172 

taking of 165 

torching and seining for ,171 

transferred to cannerios 174 

Holmes. £. A ^loB 

Holmes & Co., M.C 163 

International questions 184 

Jonesport, canneries at 188 

Jouesport Packing Company 163 

Kane.Peter M 163 

Laborers' wagee 182 

Lamoine Packing Company 163 

La^pson &. Co., A. W 163 

Lawrence &, Co., E. P 163 

Lnbec, canneries at 188 

Lnbeo Packing Company 163 

McCnllough, Daniel 163 

McVicker»,Mr 172 

Markets 182 

Millbridge, canneries at 188 

Millbridge Packing Company 163 

Morey.S.B 163 

New England Sardine Company 163 

North Lubec, canneries at 188 

North Perry, cannery at 188 

O'Graily &, Co., George 163 

Oil u.sed in cannning 178 

Packers' wages 182 

Parker <fc Pike 163 

Pembroke, canneries at 188 

Pembroke Packing Company 103 

Pricesof fish 174 

Prodnctsof sardine industry 180, 100 

Quoddy Packing Company 163 

Reynolds 6c Avery It3 

Kobbinston. canneries at 188 

Russian sardines, raannfactnre of 170 

Saint Croix Packing Company 163 

Sardine canneries : 

capacity of 177 
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Page. 
Sardine canneries — Continaed. 

deacriptioD of 176 

foreign trade 183 

location o§ 163,164 

Sardine herring: 

fishing season for 170 

measnreof 174 

Sardine industry : 

apparatus employed in 188 

capital employedin 188 

competition in 164,174,175 

history of 162 

increase in 163 

needs of 186 

persons employed in 188 

pioductsof 189,190 

statistics ot 188 

Sardine manufacture: 

experimcDts in 162 

names of manufacturers 163 

Sardines: 

cooking of 178 

cost of preparing 180 

labels on 179 

methods of drying 177 

methods of preparation 177 

packing of 178 

price of 187 

Bassian, manufacture of 179 

shipments of 182 

Sawyer. H.F 163 

Sohroeder, Mr 167 

Seamers' wages 182 

Seine-fishing : 

catch by 172 
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Seine-fishing — Continned. 

disadvantages of 173 

men employed in 172 

prohibited 173 

Seining for herring 172 

Seining giotinds, location of 172 

Sellmann, Henry 162 

Shipments of sardines 182 

Smith.Hugh M... , 162 

Snell, Morwin-Mario 161 

Squid enemies to herring 170 

Statistics of the iodnstry 188 

Stimpson &. Young 163 

Torch fishin-: 171 

Underwood &. Co., William 163 

Wages of fishermen 174 

paid 181 

Warren &Co., T 163 

Washington, treaty of 181 

Weir-boata 168 

Weir-fisheries 165,169 

Weir-fishing, men employed in 168 

profits of 167 

Weirs: 

catchof 167 

construction of 165^ 166 

cost of 165 

damaged by ice 169 

location of 165 

manner of fishing 168 

Wentworth & Co., A. H 163 

West Branch Sardine Company 163 

We«t Deer Isle, cannery at It^ 

Woltr&Reesing 163 

Young, J. D 163 



ERRATA. 

Page 162, line 41, for •'he," read "the." Page 164, lino 1, for '*Ri;;htuian." read "Brightman." 
Page 173, line 19. for "work," read "at work." Page 17:;. lino :{7, for 'Hatdini'-lwat," read "market- 
boat." P«go 176. lino 3, for "carried," read "carried by sail-boatH. ' Page 176, line 13, for "Canadia," 
read "Canadian." Page 176, line 28, for " Quaddy," read " Quoddy." 



BULLETIN OP THE UNITED STATES FISH COMMISSION. 193 



47.-TIIK ATRIPBO BASS OR ROCKFISH HVOUSTRIT OF ROAIVOKE 
lAIiAND, IfORTH CAROI^IIVA, AlfD TICIIVITV. 

BT 8. G. UrOBTH, 

Field Buperiniendent 

Large qaan titles of striped bass are caaght here, the iadastry being 
perhaps the largest anywhere to be fonnd. I arrived on the island, at 
Manteo, the last week in December, wlien operations had been termi- 
nated, bat apon inqairy of many persons, nearly all inhabitants being 
fishermen, I obtained a fair outline of the industry from its origin. The 
fishery is of recent establishment, having been pat on foot in the year 
1873. Little else is captured other than the rockfish, and nearly the 
entire product finds its way in ice to the Korthern cities, via canal to 
Norfolk. The establishment and continuance of the pursuit accounts 
fully for the decrease or disappearance of the species at the fisheries 
higher up on the Albemarle Sound, as the Boanoke Island fishermen 
remove thousands of fish from the waters each fall season upon their 
entrance into the fresh-water sounds firom the sea in search of food. 
About Roanoke Island, in the spring time, the shad fishery produces 
about 500,000 shad, valued at $110,000, and the fall << rocking" is con- 
sidered by the fishermen to be equal to two-thirds of the value of the 
shad catch, or about that. 

At Boanoke Island, and immediately around there in the Pamlico, 
Croatan, and Albemarle Sounds, from September 5 to December 25, 
there are operated 1 seine, 9 purse seines, 25 drag-nets, and 17 pound- 
nets or traps in capturing rockfish. 

In the Albemarle Sound, near Alligator River (mouth), 21 pounds or 
traps; at Durant's Island, 5 pounds; in Alligator River, 13 pounds; and 
near Edenton Bay and Rockyhock Creek, 7 pounds. lu Pasquotank 
River, 3 pounds; a total of 9 purse seines, 1 haul seine, 25 drag-nets, 
and 66 pounds or traps. Besides, there is considerable twine used in 
gill-nets to capture this species in Alligator River in fall and winter. 

Xetting employed. 



Device. 



Seine 1 

Purse-seines i 



No. 



Dra jf nets I 25 

Poumli* or traps 06 



Fathoms.' Size of mesh (stretched). 



Crops gill-nets (e8timate<l) 5 7r>0 6-inch mesh 

Total 106 11,550 



800 

900 Win jpi, 2^ inches ; bnnt, 2 inches ; depth of 
net, 300 meahes, or 7 to 10 fathoms. 
2, 500 Mesh as in parse-seines. 
6. 6(K) IL.ea(ls. 2^ inches ; pocket or trap, 2 inches. 



Bull. U. S. F. C. 87 13 
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■ I 

JBoat9 emploffed* 



BeviOM or note. 



No. 



No. 



Hftol-fleiiie . 

POFM-MinM 

I>rag-iMt0.. 
Offl-nets.... 
Poond-nete. 

Total. 



1 
9 



Tlftto 

iSlooM and lohooiien of 9 to 10 tons 
{Biiiiiu boats. 

do 

do 

do 4 



S 

9 

18 

25 

6 

22 



106 



81 



VaU^ of 4mtfU («• fotmd). 

l]iaiil-aolno,boaAaaqdiietoompleto(«otlmatod) 01.800.00. 

9 PM 00 aotoea, boata and aot eottyloto li^ONiOO 

26diMMMta, Matoandnatoomplete 8,125.00 

eBpoud-netoilMialaaiidiielooaiptoto U^OOOlOO 

Oowpa gtl^iiBto, boata and not oompleto (eatiaiatod) 875.00 

ToM 201100.00 



PtrooM oay^oyodL 



latiBe(6Btimatod) 12 

9 uu iaa a a la ea • 68 

9Bdzag-noto 75 

aopoandaortrafa..— • ^ 50 

fteropagffl-iMta..:.... • 12 

Total 212 

The chief part of the oatch is taken in Croatan and lower Albemarle 
Sound, near Boanoke Island. 



Oumer$hip and fishing locaHties, 



Device. 



Hani-seine. 
Pnrae-nets. 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do... 

Do. 



No. 



1 
1 
1 
1 
1 
1 
1 
1 
1 
i 



DrfK-nets 25 



Poand-nets 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 



17 
3 
2 
4 

2 
3 

4 
3 
5 
5 
8 
7 
3 



Owner's name. 



Mrs. L. Brinkley 

T.H. Guard, Elisabeth City .. 
John Pinner, Elisabeth City.. 

John H.Midgett 

T.M.Qaard.Jr 

T.M. Walker 

W. B. Alexander 

Geo. C. Daniels 

T.W.Daniels & Bro 

Spencer Daniels 



IkeHftttnck 

Hook Swain 

Meet Smith 

Joe M. Pledger .... 

Wash. Bland 

.<l S. Bamett Sc Sons 
Harrison Havman .. 
Spniill & Wbotlley.. 



Locality. 



Croatan Sound. 

(t) 

(t) 
Croatan Sound. 

Do. 

Do. 
AllifKator River. 
Koanoke Sound. 

Do. 

Do. 
Vicinity Roanoke Island. 

Do. 
In and near AUijiratnr River. 
Near Allif^ator River. 

Do. 

Do. 

Do. 

Do. 

Do. 
At Durant'fl Island. 
At Frying Pan, Allicator River. 
At Newport No WH, Allii^ator River. 
In and near Rdcnton Bay. 
PaHquotank River. 
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ANNUAL CATCH. 

Doring 1886, which was an average year, the catch at Bcanoke Island 
was aboat as follows (in boxes of 200 pounds each) : 

1 haul-seine (estimated)...^ 40 

1 pnree-net (Oeorge C. Daniels) 170 

8 (other) pnrse-nots 600 

2r>drag-nete 'SOO 

17 poand-neto tSlO 

Total 1,820 

Or *ll>4,000 pounds fish of all kind84 

Of the 1,820 boxes, 1,398 were rock, equal to 279,600 pounds, or 
180,400 fish (of 1^ pounds weight each). Above Eoanoke Island, and 
to be added, there were caught (estimated) as follows (in boxes of 200 
pounds each) : 

411 pound-nets caught 490 

5 stands gill- nets caught 200 

Total (590 

Of the 600 boxes, about 500 were rockfish, representing 100,000 
pounds, or 68,000 fish. 

The aggregate catch, therefore, based upon careful estimates, was 
253,000 fish of 380,000 pounds weight. 

CONDITION OF FISHERY. 

In 1887 this fishery experienced a failure, the second failure since its 
establishment fifteen years before. The catch of 1887-about Koaiioke 
Island was as follows (17 pounds between Koauoke Marshes and lioau- 
oke Island, Old Dominion Wharf): 



Canght by— 


1 
PoundK. 

2 


Boxes. 


L Cuilwith 


40 


Korbt'ti 


3 
5 
2 
2 
I 
2 


25 


Baiitii BroM 


200 


KoiuerR C Ranm 


50 


Meokins 


10 


I>aTi8 Bros 


10 


R. S. Midcett - 


15 








Total 


17 


350 







One-half of these, or 175 boxes, were rock, and represent 23,333 fish, 
or 35,000 pounds, a decrease, compared with 1886, of 33 per cent. The 
catch of the purse and drag nets was very much poorer than that of 
the traps, aud their catch being about equivalent to or less than board 
of men, the failure was very decided. One purse-net crew were far be- 
hind on board, and several firms shipped less than one-tenth the usual 

* Two-thirds rocktish. t One-half rockfish. 

t Other kinds are food-fish ; no guano works. 
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number of boxes. In 1886 George C. Daniels's purse-net yielded 
34,000 pounds of fish, and in 1887 only 1,000 pounds. 

CAUSE OF FAILURE OF SEASON. 

Though nearly all engaged lost their work for two months, and some 
money besides, every one, without exception, declared that there was 
no decrease in the run of fish, but a mere absence of *^ top bait ^ or young 
menhaden. The rock were feeding on " bottom bait," croakers, spots, 
young trout, etc., contrary to custom, and fishermen were unable to lo- 
cate the schools so as to lay nets around them. In 1886, and other reg- 
ular seasons, a dozen schools could often be sighted at onetime, but the 
*' slicks" or "signs" in 1887 were very infrequent and were generally 
deceptive, as they came from the bottom and appeared on the surface 
at long distances from the true source. In support of argument they 
stated that whenever it was calm or smooth enough to fish outside, 
near the ocean inlets, dragnets caught an abundance, proving that 
there was no decrease in the species, but for inside work there was no 
guide, gulls and slicks being alike unreliable. In the spring season of 
1887 a very large number were caught in the Hettrick pounds near 
Pear Tree point (above), and in May of the same season L. R. Tillet 
caught outside the inlets, with 80 fathoms of seine, at one haul, 4,000 
pounds of 5 to 60 pounds weight each. 

I could find no fishermen, among 20 consulted, who would admit that 
th(i species was at all on the decreas«% all maintaining with a uniformity 
that strengthened their statements that the fish were just as plenty 
now as fifteen years ago, notwithstan<ling that the fishery reached 
j)resent proportions within three years of its establishment, and has 
been steadily kept up to its present volume. Two, Messrs. Godwin and 
Ktheridge, claimed that it would be a benefit if they could exhaust the 
stock, as the shad and herring fishery would be greatlj' enhanced. They 
and all others admitted that the rock fish frequented these waters for the 
sole purpose of eating the millions of small fry which were collecting in 
the lower sounds prior to leaving fresh water for the sea. They spoke 
of the rock as a *' popping" or " snapping " species. 

There is no doubt that a smaller number of the species is caught by 
the shad and herring fishermen in the spring time on the Albemarle 
and other waters above, as my 1887 shad statistical report shows. 
There seems really to be no diminution but rather a transfer of the catch 
from the ni)per area in the spring months to the lower in the tall 
months. The only objectionable feature in the transfer, in a commer- 
cial way, so far as could be learned in a rather brief examination, is the 
lower ]>rice realized for the fish caught in autumn. If any considerable 
number of unmarketable fish are caught at Koanoke Island and de 
stroyed or wasted, I was unable to learn anything of it by numerous 
inquiries. Great improvement is going on among the people of Roanoke 
Island, and this industry has doubtless been a contributor of some im- 
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portance. They have excellent shipping facilities, and ice is ased lib- 
erally in preparing the standard (200-pound boxes) for market, in New 
York, Philadelphia, and Baltimore. 

Mr. S. C. Baum, who is regarded as one of their best citizens and 
fishermen, informed me that he had many times weighed the fish pur- 
posely to ascertain the average weight, and that he had found them to 
average, all through, 1.} )>ound8. While he was si)eakiiig of the great 
bulk taken below, I am satisfied, from my recollection, that with those 
taken in the few scattering pounds near Edenton, the size was not so 
great as a pound and a half, but nearer a pound each. I am very sorry 
that I could not reach Roanoke Island till the end of December, for the 
fishing was then over and I had not the advantage of personal exam- 
ination. Inquiry led to the belief that the catch about Koanoke Island 
is not aftected with lice on the gills, as it is about Edenton, where all 
8|>ecimens seen by me were parasitic. In quality I was told that the 
rock were i)Oor in September, improved in October, and fi\t in Novem- 
ber. I was surpriscMl to learn from Mr. W. B. Alexander of the success 
of the gilling business in Alligator River. He informed me that Mr. 
J. H. Cooper had just taken $G00 worth in that stream, the smaller 
8|)ecimens weijjhing 50 pounds each. The nets are 12-inch mesh and 
are made fiist to stakes, and catch throughout the winter months in 
water 6 to 8 feet deep, 25 miles up the stream. This species of gilling 
had been in vogue for three years. 

The results of my photographing on Roanoke Island, as incidental to 
my trip, were very satisfactory, and comprised the ''building of boats 
there'' (very superior small craft), and also represented a very fine 
seine steam-fiat; the property of Mrs. Brinkley. 

Washington, D. C, Ju7ie 1888. 



48.^IlfFOR3IATIOIV BEARIIVO ITPOIV THK ARTIFICIAI^ PROPAGA- 
TION^ OF IlItJI^I^RT. 

By ^r. de €• BAVENEL.. 

The following is the result of a trip to investigate some of the mullet 
fisheries of North Carolina and Florida, made in accordance with direc- 
tions from the Commissioner. The instructions were to obtain all avail- 
able information concerning these fisheries, ])articularly such as would 
l)e of practical value in entering upon the artificial propagation of this 
si)ecies with the view to arresting the rapid decline in the value and 
production of the South coast fisheries. 

The inquiry, was particularly addressed to determining the following 
points : 

(1) The localities where the fish are now found in greatest abundance. 

(2) The habits of the species as to seasons of migration from salt to 
brackish or fresh water and their return. 
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(3) The spawning season; as to its varying with the latitude, its ex- 
treme limits, and its height. 

(4) Spawning places — whether in salt, brackish, or fresh water; kind 
of eggs — whether floating, free and heavy, or adherent ; the period of 
incubation at a given temperature; and all other facts that will serve 
to disclose the methods and apparatus necessary for artificial work. 

(5) Quantities of eggs that can be obtained from the regular fisheries, 
and whether it will be necessary to have recourse to apparatus of our 
own to secure a supply. 

.On November 21, 1887, 1 left Washington for Morehead City, N. C, 
which is situated at the junction of Bogue Sound and Newport Eiver, 
about 2 miles from Beaufort, and where most of the fishermen have 
their headquarters. On my arrival the nrullet season there was over, 
only a few small ones being taken for local consumption. From the 
largest dealers there I learned that the mullet season commences there 
about June 1 and continues until November 15, during which time there 
are three distinct rilns: small mullet, 4 or 5 inches long, from June to 
August 30 ; fat mullet, from September 1 to October 10 ; and roe mallet, 
from October 10 to November 15. 

The roe mullet appear in large schools, coming from fresh and brack- 
ish water and going out to sea, where they are believed to spawn and 
then go on down the coast, as they are never seen returning, and spent 
fish are not caught. The fish shipped from this point are caught en 
tirely in salt water, from Bogue Sound out to Cape Lookout and all 
along the banks down the coast, about 500 glllnets and 16 or 20 haul- 
seines being used during the past season. Large mullet seem to be 
getting more scarce every year, though more fish were actually shipped 
than for several years, the increase in the amount being due to the im- 
mense number of small fish now caught. The total shipment from More- 
head City and Beaufort was 900,000 pounds— 400,000 fresh and 500,000 
salted. One dealer told me that on several occasions he had gotten 
4,000 fine fish in the Trent River (fresh water) during the month of 
January. 

Having arrived in Jacksonville, Fla., on the 25th and visited the 
markets and seen the mullet then being caught (all of which were 
full-roed), and having interviewed the largest fish-dealers there, I 
went down the St. John's lliver to Now Berlin and Mayport, the 
headquarters of most of the men who fish in the Lower St. John's. Dur- 
ing my stay at these places I had an opportunity of overhauling all the 
mullet caught below Jacksonville, and found most of them fuUroed, 
and one or two '^ galani boties" (as the spent ninllet are called by the 
natives) ; but did not succeed in getting any ripe fish. 

Mr. David Kemp, of New Berlin, who has fished for the past twenty 
years from Lake George to the mouth of the St. John's, says that mul- 
let have decreased very rapidly in the past ten years, and that unless 
measures are taken to protect them the fishery will soon be broken up. 



BULLETIN OP THE UNITED STATES PISH COMMISSION. 199 

Aocording to bim, ihe run of fat mullet, which is the roe-mullet not 
fully developed, commences about October 15 and continues until No- 
vember 15, when, as roe-mullet, they come down the river and go out 
to sea to spawn, and return in a short time as ^^ galam bo ties." He 
attributes the decrease mainly to the use of 2^-inch mesh nets in sum- 
mer and early fall, when quantities of very small fish are taken. Mr. 
I. Y. Balsom, who has fished all his life in the St. John's and along the 
eastern coast of the State, said that Saint Augustine and Musquito In- 
let are the natural spawning-grounds of the mullet, and that he has 
seen the eggs running from the fish in his cast-net. He is probably 
the most successful mullet-fisherman on the St. John's, and his catch 
for this season is 4,500, whereas in 1877 his catch was 13,000, having 
taken 2,260 at one drift of a 200fathom gill net. 

At Mayport the falling off is even more apparent, only 16,000 having 
been shipped from that point this season. 

About 40 gill-nets and 1 sweep-seine were fished on the Lower St. 
John's this season, and their entire catch was not over 100,000 large 
mullet. 

As little or no fishing was being done at Saint Augustine I proceeded, 
after one day, to Mosquito Inlet, aniving there on the 7th. All of the 
mullet caught during my stay there had spawned, a very large school 
having gone out at the inlet the week before. Any day small schools 
of " galam boties " could be seen coming in and working their way up the 
rivers to the lagoons. Mr. BartoUe Pacetti, who has lived about one 
mile from the inlet on the Halifax for thirty-five years, and who is the 
most observant fisherman I met in the State, says there is no doubt 
about mullet going outside to spawn. The roe-mullet begin to come 
down from the lagoons and rivers abont November 15, and continue 
until December 31. Forming in large schools, they often swim about 
near the inlet for severaKdays, and then go out, returning in a few days, 
sometimes in two tides, nearly every one spent. During January the 
shores near the inlet are lined with very small mullet about 1 inch or 
less in length, which gradually form in larger and larger schools, ^ndas 
the season advances work up the rivers and lagoons, where they remain 
until they mature. Mr. Pacetti has frequently examined the roe-mullet 
caught just before going out, and always found it firm, though he has 
seen the eggs about the size of a mustard-seed run out into the cast nets. 
Mullet stay all the year inside, only going out to spawn, and they return 
in much smaller schools ; which fact probably accounts for their not be- 
ing seen to return along the North Carolina coast and in the St. John's 
River. Owing to the lack of shipping facilities up to this time, fishing 
has not been conducted on an extensive scale ; but as fish can now be 
shipped by rail from New Smyrna to any point, there is no reason why 
this industry should not develop rapidly. About 100,000 mullet were 
shipped this season, besides other fish. 

Leaving New Smyrna on the 13tb, I arrived at Punta Gorda on the 
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following day. Punta Oorda is situated near the head of Charlotte 
Harbor Bay, at the mouth of Pease Greek, about 25 miles from the Gulf. 
The fish-houses are all built on the South Florida Railway wharf, about 
2 miles from the town, where most of the fishermen make their head- 
quarters. The fishing-camps are scattered from Punta Gorda to Boca 
Grande pass. Mullet have only been caught in considerable quantities 
in the upper part of the bay since the opening of the South Florida 
Eailroad to this point, about two years ago, though two large ranches 
for supplying the Havana market with salt mullet have been in opera- 
tion at the passes for eight or ten years. The dealers here have shipped 
this season about 1,700,000 pounds, or 800,000 mullet, and could have 
shipped about double as much if the shipping facilities had been better. 
The dealers, as a rule, own their boats, nets, etc., and pay the men from 
1 to 1 J cents apiece for the fish. When I arrived they were catching 
mullet in large quantities, fuU-roed and nearly ripe, and they told me 
that the fish would begin to spawn about the 20th. Men who have 
fished and bought fish all along the coast say that mullet are much 
more abundant here than anywhere else on the Gulf coast. The supply 
at Cedar Keys and Tampa, which have been up to this time the chief 
shipping points, having given out, they are now supplied from Suwanee 
Biver and Sarasota Bay, which necessitates carrying the fish 30 or 40 
miles before they are packed for shipment. Most of the men here be- 
lieve that mullet go to fresh or brackish water to spawn ; and one man 
said that he had often seen schools of spent fish coming down out of 
fresh water, and that fishermen always located their camps at the mouth 
of fresh-water rivers in preference to salt, knowing that the fish had to 
go there to spawn. All of mj' observations and the testimony of every 
man on the Atlantic coast opposed this theory ; and after staying there 
three weeks and visitiug the camps and ranches, I could find nothing 
to substantiate it. On the 20th I left Punfa Gorda on a sloop, and 
after visiting the fishing camps went on to the ranches. 

I first visited the Spanish ranch on Cayo Costa Island, near Boca 
Grande pass. The force consisted of 28 men to work the seine and 
cure the fish and 6 men to run the smack, all under Captain Tweno, 
a Spaniard. All of the fish caught are salted, and the roe dried in the 
sun for shipment to Cuba, where the price is about 4^ cents per pound 
for the fish and 10 cents for the roes. 

The day I arrived at the Spanish ranch I saw several hundred " ga- 
lam boties" caught, and every day afterwards large numbers were 
brought iuto the ranches ; but they were considered very inferior for 
salting purposes. 

The captain, who has fished here for eight years, informed me that 
"galam boties" were always caught either coming in at the pass or 
working up the bay, but never going out, though he has seen them 
outside in 15 fathoms of water. The fishing season here lasts from Sep- 
tember 16 to January 16. There seems to be no diminution in the sup- 
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ply of mallet, 10 scow- loads having been landed at one haul tbis season, 
each scow holding about 4,000 mullet. The seine used is 125 fathoms 
long, G fathoms deep, 2-inch mesh, and about 200,000 mullet have been 
taken np to date this season. 

I next visited an American ranch on Gasparilla Island, near pass of 
same name, owned by Gapt. John Peacon, of Key West, who has fished 
here for thirteen years, shipping salted mullet tp the Cuban markets, 
which he regards as more profitable than selling them fresh. During 
my stay there I saw from 8,000 to 10,000 mullet split, salted, and packed, 
and had an excellent opportunity of examining them, the fish being 
often brought in alive. I found none ripe, but one or two seemed nearly 
80, and I tried to impregnate the eggs, but after keeping them thirty- 
six hours and seeing no change I concluded they were not» sufficiently 
matured. 

Captain Peacon thinks that mullet are as plentiful as ever, but he ob- 
jects to the fishermen continuing to gather here from other points. On 
cairn days he has seen the Gulf coast literally lined with small mullet 
about the size of a pin, and in his opinion there is no doubt that the fish 
spawn outside; that is, in saltwater. His catch this season, from Sep- 
tember, with a force of 30 men, is about 250,000 ; seine used, 150 fathoms 
long, 6 fathoms deep, and 2-inch mesh. 

On the 3d of January I left for Cedar Keys, where I learned that the 
season for mullet was nearly over, and that fish had become so scarce 
in the immediate vicinity that most of the dealers contemplate removing 
to the head of Sarasota Bay. 

Mr. Dopson, of the Suwanee Gulf Company, informed me that ten 
years ago a haul of 30,000 mullet was made at their wharf, but now 
they had to send 20 and 30 miles to procure mullet even of an inferior 
size. Dr. McElvane, another dealer who was about to move, stated that 
he was anxious for some steps to be taken to protect and increase the 
supply of mullet. He was one of the few on the Gulf coast who was of 
the opinion that mullet spawned in salt water. 

The results of this investigation are stated as follows: 

(1) Mullet are most abundant on the Atlantic coast at Morehead City, 
N. C; in the St. John's Eiver, Mosquito Inlet, and Indian River, 
Fla.; on the Gulf coast, in Charlotte Harbor Bay, Sarasota Bay, and 
the Suwanee River. They have decreased greatly on the North Car- 
olina coast, in the St. John's River, and at Tampa and Cedar Keys, 
and these are the localities where fishing has been done on the most ex- 
tensive scale up to this time; and the decrease is to be attributed 
mainly to the use of small-meshed nets, by means of which the fish are 
destroyed before they come to mat urity. 

(2) Mullet migrate from fresh and brackish to salt water during the 
months of October and November in North Carolina, and in November, 
December, and January along the coast of Florida, for the purpose of 
spawning, and return to brackish water immediately thereafter. 



202 BULLETIN OF THE UNITED STATES PISH COMMISSION. 

(3) Mullet spawn in salt water on a falling temperature, spawning 
later as you go south ; commencing in the St^ John's, Mosquito Inlet, 
and at Cedar Keys, about December 1, and continuing until the 31st; at 
Charlotte Harbor about December 20, and continuing until January 20. 

(4) Having failed to obtain any ripe fish it is impossible to say what 
style of apparatus would be required for the propagation of mullet, or 
whether their eggs sink or float. 

(5) Charlotte Uarbor is unquestionably the point where mullet are 
most abundant, and the best adapted for fish-cultural work, two large 
ranches being \itorked at the main entrance to the bay, and sixty or 
seventy gill-nets fished in salt and brackish water from the passes to 
Punta Gorda. The vessels engaged in this work could lay in either 
salt or brackish water as the work required, 

Washington, D. C, February 21, 1888, 



49^NOTE ON THK OCCVBBKIVCK OF THK OP AH, I^JJUPIUS GUTTA. 

WS, ON THK OBANO BANKS. 

By DAVID S. JORDAN. 

I have received from Hon. Everett Smith, of Portland, Me., the de- 
scription and figure of a ^'aunfish" recently brought to tlie Portland 
market, and reported to have been taken oft* the '* Grand Banks.'' Mr. 
Smith gives the following description: 

''Length, CO inches; vertical depth, 25 inches; skin smooth, without 
scales; mouth, small; opercles, very large; color, steel blue, iridi\s- 
cent, silvery on lower parts, variegated over whole body by oblong, 
whitish spots of one inch and less in length; fins, yellow." 

From this description and an outline drawing kindly furnished by 
Mr. Smith, it is evident that the species is the Opah, Lampris guttatua, 
Retz., a rare pelagic fish, once before recorded from the Newfoundland 
Banks. 

BLr>oMiNaTON, IND., October 2C, 1888. 
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aC-SKIiF-BfiPBODVCING FOO]> FOB TOVNG FISH. 
Br FRANK H. MASON, CONSUL. 

Every person who Las beeu interested in the artificial propagatK)n 
of fish, and particularly trout and the several other species belonging 
to the genus ScUmOj knows what care and labor are necessary to carry 
the young fry through the period immediately following the absorption 
of the umbilical sac, and to bring them to such a stage of maturity 
that they can be safely turned loose in open ponds or streams to shilt 
for themselves. The mere hatching of the eggs involves no diflSculty, 
and, under fair conditions, is ordinarily so successful as to make the 
propagation of fish in almost any quantity an apparently easy matter. 
But with the commencement of artificial nutrition the serious part of 
the task begins, and it is usually a small percentage of the swarms 
which are hatched that reach the maturity of yearlings, at which pe- 
rioil the dangers of infancy are past. During the inteFvoning months 
it has been customary to feed the young alewives on curdled milk, co- 
agulated blood, finely hashed meat and liver, grated yolk of eggs, mac- 
erated brains of animals, etc., the preparation of which, and the fre- 
quent feeding of the dainty little creatures, involves constant and more 
or less costly labor. Moreover, none of these forms of nutriment have 
been found entirely satisfactory, for the reason that they are all dis- 
tinctly artificial and difterent from the living, organic food which na- 
ture provides for those species of fish during their tender, infantile 
perio<l. The diflBculty of providing proi>er nutriment results often in 
turning out the young fry into open water too early, when the temper- 
ature of the stream or pond is so much below that of the tanks in 
which they have l»een hatched that they perish by thousands from chill 
and inanition, without making an effort to find natural food in their 
new element. Accordingly the problem has been to devise a natural, 
self reproducing food, so easy and certain in preparation that it may 
be cheaply and abundantly provided, and thus facilitate the mainte- 
nance of the alewives during the first ten or twelve months of their ex- 
istence, by the end of which rime they should be so strong and active 
that a large majority may be reljed upon to survive the struggle for 
life in larger waters. 

The result seems to -have been fully attained by a discovery made 
several years ago by Mr. F.Lugrin, of Geneva, and practiced since 1884 
in the piscicultural establishment at Gremaz,in the department of Ain, 
in eastern France. As this process has been examined and approved 
by eminent experts, sent specially for the ])urpose by piscicultural 
societies of England and other countries, it is thought that some ac- 
count of it may he of interest to the large and rapi<lly growing class of 
fishculturists in the United States. 
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Mr. Lugrin was for many years a practical fisherman ou the Lake of 
Oeneva. He noted the steady diminntion of the more important species 
of fish in the lake, and sought to ascertain the cause. He gradually 
reached the conclusion that the germ of the trouble lay in the growing 
scarcity of minute Crustacea and the larvsd which are the natural food 
of the trout and other fish, especially during their first months of nu- 
trition. 

After elaborate experiments, he hit upon a system by which DopAnta, 
Cyclops^ fresh- water shrimps {Gammarua pulex)y etc., could be bred in 
countless myriads at a merely nominal cost. The hatching and rear- 
ing of a generation of these minute creatures is the work of from twelve 
to fifteen days, and as the process may be repeated— or rather repeats 
itself — again and again in the same water, the problem would seem to 
be solved. 

Whoever has watched from ft place of concealment the trout feeding 
in an American stream has admired the adroitness with which the^^ 
work down stream, raising with their noses the up-stream edge of flat 
stones until the current, catching underneath, aids the clever little for- 
ager to turn over the stone and expose the minute larvsd and Crustacea 
on which he so voraciously feeds. It is the purpose of the process now 
under consideration to raise by artificial means these same species of 
organisms, and in such quantities that the young fry may not only be 
abundantly fed in tanks or small inclosed ponds, but ample supplies 
provided for enriching larger streams and ponds where, for some rea- 
son, the natural supply may be insufficient. 

The apparatus is simple, and visitors properly introduced have no 
difficulty in seeing the entire establishment at Gremaz, which occupies 
a gently sloping piece of ground, about 6 acres in extent and watered 
by three springs, which yield collectively about 500 gallons of water per 
minute. The tanks are rectangular excavations, about 120 feet long by 
12 in width, with a depth of 5 feet. The ground being of a gravelly char- 
acter it was necessary to line the walls and bottom of some of the tanks 
with cement in order to retain the water, but in close clayey earth this 
would be needless, and the natural dirt bottom, if not too muddy, would 
be preferable to cement. The tanks have the same general level, and 
are divided by sliding gates of wire gauze sufficiently fine to prevent 
the passage of the fry. Thus far all is simple and obvious. The proc- 
ess of Mr. Lugrin, which has been patented in several countries, con- 
sists in spreading upon the bottom of these tanks a material impreg- 
nated with the elements necessary to produce spontaneously a limitless 
number of Daphnia^ Cyclops^ Limncea^ as well as fresh- water shrimps, and 
the larv«3 of various Ephemera which form the natural aliment of trout 
and other Salmonidw at all stages of their growth. Once constructed 
and inpregnated with this producing material — which is of trifling 
cost — these tanks go on with their work automatically and indefinitely. 
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The water, from 2 to 3 feet in depth, being left andisturbed two or three 
weeks, is foand peopled with swarming myriads of minate organisms 
of the speeies above named. Twenty thousand trout a year old, or 
3,000 two years old — which last should average about one-half pound 
in weight — are considered sufficient for a pasture of that size, and the 
avidity with which they rush to occupy and ravage their new feeding- 
ground is a delight to the pisciculturist. If the propagation has been 
ordinarily abundant these 20,000 young fry or 3,000 yearlings will subsist 
royally in a tank of the size indicated for an entire month. They will 
eat on an average 20 to 25 pounds of food per day, or 600 to 800 pounds 
per month. Oareful experiment has demonstrated that each tank at 
Oremaz will produce 650 to 900 pounds of Crevettes (fresh-water shrimp), 
to say nothing of the myriads of Daphnia, OyclopSj and other species 
produced in the same water during the same time. When, at the close 
of the month, the tank has become depleted, the gate is opened and the 
fish driven like a flock of sheep to a new and similar pasture. The 
first tank, being closed and left in quiet, immediately begins the proc- 
ess of reproduction, and at the end of two or three weeks is swarm- 
ing again with the varied minute organic life which far surpasses in 
value, as food for fish, anything that has been yet devised by man. 
Thus the simple, inexpensive process goes on from year to year, the fish 
always healthy and vigorous and larger at two years old than those 
artificially fed are at the age of three years. Yearlings bred in this way 
are strong, and capable of making their way in any open stream or pond 
supplied with food and suitable for their existence. One thousand of 
such yearlings have been found more effective in stocking a de[)leted 
trout stream than fifty thousand young fry turned in, as has been so 
often done heretofore, in order to get rid of them at the tender age when 
artificial feeding first becomes not only necessary but difficult and 
troublesome. For these tender nurslings all open waters, particularly 
when inhabited by older trout or other voracious species, are beset with 
a thousand dangers which the vigorous yearling is able to escape. 

It is evident from all this that the system practiced at Greniaz is 
equally applicable to the industrial raising of trout and other fish for mar- 
ket, iind to the restocking of streams and ponds for purposes of sport. In 
the first case, it is only necessary to provide a series of tanks or small 
ponds from one to auother of which the fish can be changed monthly, 
as hereinbefore described, until they reach a marketable size ; and it is 
to be remarked that trout raised by this method have the natural firm- 
ness and flavor of wild fish, and not the fiabby, degenerate character 
of those which have been fed on liver, oflfal, and other unnatural, de- 
grading food. Once prepared, a tank or pond is permanently produc- 
tive. However voracious the young fish may be, they leave the bottom 
of the water still peopled with myriads of parent organisms which re- 
produce so rapidly that, before the end of a month, the pla<;id water 
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beeomea doaded with. swMning. mfflions of their pTOgraqr* • The fecal 
msMer dropped by the flah during their month of ooeapaoi^ is snffi- 
cient to maiiitain the fertility €i the bottom, and thiui the Bf9tem^ once 
established, beoomeii aotomatio and aelf-eostaining. 

A single attendant can have tiie care of a large establishment^ his 
only dnty being to drive the fish periodically firom one iBcding ground 
to another and 'dose the gate behind theoii as a ieunner changes his 
flocks from one pasture to another. 

It remains to be explained that while the Dojfhnim, JVaif, Ofdqpi^ and 
other extremely delicate species can be profusely grown only in still 
water, the fiesh-water shrimp {Gammarua p^dm) grows abundantly in 
living streams. At Oremas, rivulets are provided which flow fltom the 
springs into the tanks and carry away the overflow. These rivulets, 
the bottoms of which have been impregnated by the Lngrin qrstttn, 
are filled with cresses and other water plants and produce the minute 
shrimps in sudi abundance that they are gathered daily in panfhls by 
a few sweeps of a gause soo<^net and fed to the fish in the swarming 
tanks. This part of the process is easily applicable to natural stieanui 
where a sufKciem^ of food does not already ezist% 

As to the applicability of this system to American piscicultmce, there 
is apparently no room for doubt or question. The same natural condi- 
tions which exist at Gremas can'be found in neariy, if not quite, every 
State in the Union. The same food which is produced there may be 
used in growing nearly every species of fish which is artificially reared 
in the United States. American brook trout, the rainbow trout and 
Oalifornia salmon thrive admirably in the tanks at Gremaz. 

To cooclnde with the verdict of Profl Francis Day, who, in October 
last, came specially from England to investigate and report upon the 
system which has been so successfally established there : 

^< When I remark that a tank, 35 meters long by 3 broad, and 40 
centimeters deep, and capable of containing 20,000 young trout, can be 
fally stocked with food in fifteen days, so as to be able to sustain the 
residents for one month withoat any additional supply, I can not help 
thinking that Mr. Lngrin has solved a difficult problem, and that his 
mode of cultivatiog the natural food of fishes will prove a great and 
lasting benefit to fish culturists." 

Marseilles, February 25, 1888. 
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Al^TKB PISCICIJIiTUBAI. BSTABI^IUMllIBIfT AT GBBRIAZ {AMKU 

FBAIVCB.* 

By €. BAVEBET-ITATTEI.. 

Aboat foar years ago I had the honor to call the attention of the 
National Acclimatization Society to a piscicaltaral establishment which 
had been founded in the Department of Ain, at Oremaz, in the town- 
ship of Thoiry, for raising trout as an industry. I pointed out the spe- 
cial interest which, in ray opinion, this establishment seemed to pos- 
sess, as its founders, Messrs. Lugrin and du Boveray, have succeeded 
in solving a problem of considerable importance from an industrial 
point of view, viz, to furnish the young fish with food solely comi)osed 
of living prey proportioned to its size. 

It was exceedingly important to find some natural food for the young 
fish, and since Messrs. Lugrin and du Boveray have demonstrated the 
great usefulness of the Daphnice in this respect, several pisciculturists 
have looked for some practical means of providing a sufficient quan- 
tity of these small crustaceans. Attempts to multiply them rapidly in 
ditches filled with slightly muddy water succeeded ; but this method 
presents serious inconveniences. According to Mr. Chabot-Karlen, the 
Daphnioi gathered in these ditches are extremely tender; the least agi- 
tation kills vast quantities ; the greatest precautions are therefore r^ 
quired to gather them; and, moreover, these small crustaceans impreg- 
nated with muddy water must be carefully washed in clear water, in 
order not to become actual poison for the young fish. 

The method employed in the Gremaz establishment is by far prefer- 
able. As I have stated in my previous reDOvt (^^ Bulletin de la SociStd 
cPAccUmatationy^^ November, 1882), the Daphnice are raised in the very 
basins which are destined for the fish. When a basin has been suffi- 
ciently prepared for the development of these small crustaceans, they 
are allowed about a month's time to increase; then the fish are put in 
the basin, where they at once find abundant and substantial food. 
Whilst this stock of food is being consumed, other provision is made. 
A neighboring basin is prepared like the first; t. e., it is abundantly 
stocked with Daphnia. After another month has passed, the fish — 
which by that time have consumed nearly all the food in the first 
basin — are put in the second, where they again find ample food. A 
month later they are again put in the first basin, which meanwhile has 
again become stocked with Daphnia, and so on. This method is ex- 
tremely simple and convenient. Messrs. Lugrin and du Roveray, how- 
ever, do not confine their efforts to raising Daphnia^ but they likewise 

'Noureaux renseignements sur VitahlisBement de pisciculture de Gremaz (Ain). From 
Bulletin mensuel de la Soci^ti nationale d'Acclimatation de France, fourth series, Vol. 
rVy No. 5, May, 1887. Translated from the French by Hxbmak Jacobsok. 
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use larvae of insects, and especially small fresh- water shrimps, which, as 
we shall see, form an exceedingly abundant article of food, particularly 
in winter. 

When, in the year 1882, 1 visited the Oremaz establishment for the 
first time, I was positively astounded at the quantity of Daphnia in the 
basins, forming dense clouds in the water. But that was in the begin- 
ning of October, after a long period of fine and warm weather, during 
which these small crustaceans had had the chance to multiply at an 
enormous rate. I was, therefore, curious to return to the establishment 
to see how matters stood during the bad season. From this point of 
view, no better moment could have been selected for my visit. Without 
being exceptionally severe, the winter in this region has been somewhat 
prolonged. Shortly before my arrival the thermometer had fallen to 13 
degrees below zero. On the day of my visit it was still 3 degrees below 
zero, and the basins, which had a feeble current of water, were covered 
with ice. The ice had been broken in several places, and we could, 
consequently, examine the water underneath. I must say that the 
DaphnicB appeared to me to be just as numerous as during the tine sea- 
son, which, however, is easily explained in water as cold as that in 
these basins; but when we dipped out some of the water from the bot- 
tom of the basins, with a sort of canvas purse-net, we brought up in- 
' credible quantities of larvsB of the Chironoma and still more larvae of 
the Ephemera, The whole bottom of the basins seemed to be one mass 
of animal life. At every haul we got a big dish full of these larvae, 
which are an exceedingly valuable article of food for the young fish. 
The water which is artificially prepared for the Daphnia is, therefore, 
likewise well suited for the development of other small aquatic animals 
which can be utilized as food for young fish. 

But Messrs. Lugrin and du Roveray are not contented with this source 
of food. Alongside of the basins there are small rivulets, artificially 
made, for raising small fresh-water shrimps {Oammarus pulex)^ which, 
by a method similar to the one emploj-ed for the Daphnia^ are caused to 
multiply in enormous numbers. In these rivulets, filled with water- 
cresses and other aquatic plants, the little shrimps, which form so im- 
portant a part of the food of the trout, are raised. Every day the daily 
ration allowed to the fish is gathered with nets in a few minutes; and 
it is a curious spectacle to see this food given to the fish. The young 
trout come from all directions in dense masses. They vigorously attack 
the little shrimps, and do not allow a single one to get to the bottom of 
the watb-er. No matter how largo the quantity of shrimps it vanishes in 
a few moments. 

The young fish of Messrs. Lugrin and du lioveray thrive admirably 
on tiiis diet. Three basins, each having a surface of about 120 meters, 
contained about 70,000 fish of this year's raisinj^, grouped according to 
size, and all in excellent condition. From their well deveh)ped stomach 
and their finely-rounded forms, it will be seen that these young fish have 
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not only never Buffered hanger, bat that they have always had aban- 
dant food of excellent qaality. This kind of food, composed exclusively 
of insects and small crustaceans, is exceedingly suitable for these young 
fish on account of the large quantity of phosphate of lime which it con- 
tains;^ and this circumstance explains the rapid growth, and the ex- 
ceptionally fine and vigorous condition of the young trout raised at 
Oremaz. 

It may be well to add that the profitable use made of the small shrimp- 
streams will soon give way to a still simpler method of utilizing these 
small crustaceans, by proceeding in exactly the same manner with 
Daphnia^ «. e., the fish will be successively, or rather alternately, passed 
from one basin to the other, to coosume a stock of food previously pre- 
pared for them. By experimeuts Mr. Lugrin has ascertained that a 
basin 35 meters (114.8 feet) long, and 3 meters (9.84 feet) broad, with 
an average depth of water of 40 centimeters (1.3 foot),' may contain 
20,000 young fish from eight to twelve months old, or 3,000 two-year old 
trout, having an average weight of 250 grams {H or a little more than 
one-half poand). These 20,000 young fish, or 3,000 trout, consume 
about 10 kilograms (about 22 pounds) of small shrimps per day,^ or 300 
kilograms (about 660 pounds) per month. It has been proved by ex- 
|)eriment that a basin having the above-mentioned dimensions can pro- 
duce 300 to 350 kilograms (660 to 770 pounds) of shrimps, withoat at all 
interfering with the Daphnia^ IfaiSj Limncsay insect larvsB, etc., which 
simultaneously develop in the same basin. Under these conditions 
food will never be lacking. It is sufficient to have two basins for each 
lot of fish, so as to transfer them each month from one basin to the 
other. 

The system employed at Gremaz is, therefore, exceedingly profitable 
from an industrial point of view. But it is specially destined to render 
excellent service in stocking rivers with fish. Doing away with all dif- 
ficulty as regards food, it makes it possible and even economical to 
keep the young fish, intended for stocking rivers, for a certain time in 
the basins free from all danger. Those young fish which, owing to the 
lack of suitable or sufiiciently cheap food, bad to be set out in the rivers 
at a very early age, before they had bad time to gain strength, may 

^ It is well known that the substance which forms the skeleton of insects and 
crnstaceans is, with many species, largely composed of calcareous matter, and is ex- 
ceedingly rich in phosphate of lime. It is probable that to this circumstance must 
be attribute<l the results of Stoddart's experiments : '' Three lots of young trout were 
placed under absolutely identical conditions; one lot was fed on fish, the second on 
Afinslida and mollusks, and the third exclusively on insects. All the fish of the last- 
mentioned lot developed much quicker than those of the others.^' In England insects 
are also considered excellent food for young trout. 

'These are the dimensions adopted for the new basins of the Gremaz establish- 
ment, the projected enlargement of which contemplates the creation of 136 such 
basins. 

' 10 kilograms (22 pounds), dry measure, of small shrimps represent about 7 litres 
(about 1| pints) of liquid measure. 

Bull. U. S. F. O. 87 14 
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now be safely left in the basins till they have grown stronger. When 
several months old the young fish is already vigorous ; it knows how to 
flee from danger ; it is, therefore, better able than younger fish to escape 
numerous accidents and causes of destruction. Bivers may, therefore, 
be stocked with much greater prospect of success ; and it may safely 
be asserted that 3,000 or 4,000 young fish, ten to twelve months old, 
are infinitely more valuable for stocking a river than 10,000 or 15,000 
very young fish, which, not being strong enough to bear the change 
from the basin to the river, often perish in large numbers when placed 
in the river, where they become an easy prey to older fish living in the 
same waters. 

Tlvis opinion is at this day shared by the vast majority of piscicult- 
urists in Great Britain. Nearly everywhere in England and Scotland 
it is considered that the best young trout tor stocking rivers are those 
which are about a year old, and which for this reason are called '< year- 
lings.'^ ^ 

These young fish are strong enough to seek their food, and conse- 
quently to avoid the principal cause of mortality in young fish, viz, 
inanition ; they can easily be transported, and will bear a change of 
water without difficulty. These young fish cost, it is true, considera- 
bly more than others, but as the final exi>ense is much less, and the 
result is much more prompt and certain, there is an absolute advantage 
in using them for stocking rivers. 

There is only one point in the system which, leaves something to be 
desired : If one operates on that large scale which is required for stock- 
ing an entire river, it involves considerable labor to assure the feeding 
of the young fish with artificial food. As the animal is, so to speak, 
made during its early age, and as during this period its assimilating 
organs acquire their strength and their power of absorption, a young 
fish which is insufficiently fed not only grows very slowly, but will never 
become a fine fish. It has been ascertained long since that if, of young 
fish of one and the same hatching, one portion is immediately placed in 
the river, whilst the other portion is kept in basins and fed with ex- 
treme care, the first will, after a short while, be twice as large as the 
second, becanse they have food which is better adapted to their needs; 
only, the losses among those which have been kept in basins will not 
be as large (unless the circumstances are particularly unfavorjiblo), 
whilst iJio ranks of those which have been placed in the river have 
dften been thinned to such an extent as to leave hardly any. They 
have fallen a i^rey to water-rats, perch, pike, and even to older trout. 

Thanks to the system of raising employed by Messrs. Lugrin and du 

'Tlii.s term is really n])i)liod to tisli whicli in many oases aro from 10 to 14 months 
old. Prartieally speakin*^, th« a«]jo of a tish is eonnted from the date when ir hei^ins 
to cat, and not from the <lato when it was horn. Thus, a trout of 18*^7 is a iish which 
connneneed to eat in Kehrnary or Mandi, 1KS7, although it may ])ossil)ly have been 
born about I ho end of the ymir l^^l, and not in tho bef^inning of 1887. 
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Boveray, all these inconveniences disappear; kept in basins, protected 
against all dan|i;er, the young fish, abundantly fed on live food, develop 
as well if not better than under natural conditions, without involving 
any serious expense for their food ; and when the suitable moment has 
arrived, they can easily be transferred to the waters for which they 
are intended, without running the risk of losing many. 

It is therefore greatly to be desired that the administration should 
abandon the use of very young fish for stocking rivers (as they arc 
nearly all doomed soon after they have been placed in the river) and 
give the preference to fish ten or twelve mouthy old, which, as is 
stated above, have yielded the most satisfactory results in England 
and Scotland. 

Messrs. Lugrin and du Roveray, convinced of the ail vantages of their 
system, proi)ose, at their own expense, to stock a watercourse which, 
being subjected to special supervision, will enable them to make an 
absolutely convincing experiment. 



a9«-KBPOBT aN THK PIS€ICI7I^T1JBAI« BSTABIilSHHKNT OF 

PIEDBA, AKAOON, SPAIN.* 

By F. inVlVTADAS. 

All persons who devote themselves to practical pisciculture will re- 
member the change of opinion which took place some years ago, owing 
to the weakness of many persons whose experiments proved failiin's. 
Our Acclimatization Society, however, has never allowtMl itself to he 
infinenced by the "piscicultural malaria;" it has always stood firm and 
preserved its faith in the future; it well understood that the diHcovery 
of two fishermen of the Vosges Mountains could not become merely a 
subject of curiosity or pleasure. It is true that a large nuiiiher of 
amateurs have taken a wrong road, but many others have rollo\ve<l the 
right road, and have made marked progress in the successful method 
of raising salmon. 

From the moment that the question of raising large quantities of 
young fry and young trout was agitated, it became necessary to ])ay 
attention to many different circnmstancx^s, and not to forget the c^ost of 
raising fish ; for the problem is to derive some profit from the new in- 
dustry, and, according to Mr. Larbaletrier's expression, "to make money 
by pisciculture, and not pisciculture by money." 

All the methods of artificial feeding are expensive and, what is worse, 
do not entirely answer the purpose; it therefore became newssary to 
find and use natural elements. In short, it became necessary to give 
the yonng trout what it needed. 

* h'ltppori 8ur Vetablisnement de pisciculture de Piedra, Aragon {Enpagne). From 
DuUeiin nn'tumel de la SocUte nafionale d'Acclimatation de France^ 4tb aeries, Vol. IV, 
No. 8, August, 18d7. Translated froui the French by Herman Jacobson. 



812 BDUJKmr of tbb mnrsD states vma coMMjasiotSi. 

I had re^ in the Treatise on Piscicaltarei by onr late oolaboier, Mr. 
Oarbonnier, that * in places where the firesh-water shrimp {Oammarus 
pulex) is produced the raising of salmonofda was ea^. I ransacked my 
waters for these predons cmstaoeans, and,- having found them in con- 
siderable quantities in the sources and along the course of the Devil 
Bock Brook {Pe§ia del Diofrto), I went to work and had my first rearing 
basin constructed. It was a complete success, and I had the honor to 
report it to the Acclimatization Society, which rewarded me by one of its 
medals. My young fish swallowed the little shrimps with the greatest 
deli(^ht, and seemed to care very little for tlie coagulated blood which 
was given to them in accordance with the instructions of the majority 
of treatises on pisciculture. 

Bver since my first season I have used nothing but small shrimps 
lor feeding*my young trout» which grew amasini^y £ust This method 
was followed during the first eight months. Later they'foimd in the 
large basins (besides myriads of small shrimps) tadp<des, gudgeons, and 
craw-fish, of which they^ are very fond, espedally during the shedding 
period of these crustaceans. In a special compartment I tried chopped 
meat (mutton, rabbit, etc) ; but when I found that the carnivorous trout 
did not develop any quicker than the ichthyc^hagous ones I fed all of 
them on fish and crustaceans. 

The enemies of the young fish (water-snakes, water-ousels, water-rats, 
etc.) committed great ravages in my open-air basins; and, with a view 
to ])revent these ravages, I had a basin constructed of cut stones, 10 
meters (32.8 feet) long, 1 meter (3.28 feet) broad, and 60 centimeters 
(1.64 feet) deep. The whole was covered by a small house with windows 
protected by gratings and a very close net-work of wire both down and 
up the stream. 

The experiment had a twofold interest, viz: On the one hand to keep 
away the enemies of the young fish, and on the other to prove the suc- 
cess of my method of feeding the young fish after the umbilical sac had 
been absorbed. This twofold object was attained, and I am enabled to 
state that not only was the loss smaller, bat the young fish kept in this 
basin developed more rapidly than the others. When, in September, I 
transferred the yoaii^ trout to more extensive waters, those which had 
come from the stone basin gained on the others in every respect. 

In places where there is clear and cool water containing some lime, 
and where the fresh- water shrimp reproduces naturally, I have dis- 
covered the best method of raising salmonoids. It therefore gave me 
great pleasure to read that at the Gremaz establishment Messrs. Lugriu 
and do Boveray had succeeded iu solving the problem of raising young 
fish by the same means which I had employed here, and which I had 
described in the report which I had the honor to submit to the Accli- 
matization Society in July, 1872. 

The closer we follow nature, the more certain we are of snccess. It 
may give an artificial pleasure to see a fe^ young fish in a hatching- 
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basin and to watch the absorption of the nmbilical bag; some of them 
may even be kept for some time on more or less expensive artificial 
food; but when it comes to pisdcnltnre on a large scale, when the 
object in view is to stock large sheets of water, these means are insuf- 
ficient. 

I well remember a long conversation I had with Oarbonnier. He 
told me in a firm and convincing manner that, as I had on my prop- 
erty at Piedra a water-course, which was always cool and limpid, and 
which had a considerable fall, I should abandon the Coste and all sim- 
ilar apparatus, and use the Jacobi box, placing it to half its height in 
the water (natural method), and, as I had large quantities of small 
shrimps, to give my fish small shrimps (natural food), and not think of 
any other food. I followed his advice, and my season of 1871-72 was 
so remarkable that the Acclimatization Society rewarded me with the 
large gold medal at the public session of April, 1873. 

From 1872 to 1874 J lived in France — ^two years lost to my piscicult- 
ure. On my return I had to begin over again ; but as I felt sure of 
my method, I again set to work, and my establishment soon reached 
the high state of perfection which it had occupied prior to my visit 
to France. 

The stone basin (mentioned already in my report for July, 1872) 
proved a great success. It produces on an average 1,200 trout every 
year, and the open-air basins contain young fish by the thousand, more 
or less, according to the zeal and the efforts of the various fishermen 
in whose charge they are. The food is always the same during the first 
two months, small shrimps assorted, furnished two or three times a 
day; later, small shrimi>s such as are gathered with small pursenet 
attachecl to the end of a stick, at the sources of brooks, and in the large 
basins; for these crustaceans multiply wherever the water of the Devil 
Rock Brook is found. 

Although trout placed in rivers consume an enormous quantity of 
these small shrimps, a great many remain attached to cresses and other 
aquatic plants. The positively prodigious quantity of small shrimps in 
the lake, the sources of the brook, and the large basins has so far not 
allowed me to think of raising these crustaceans in the rivers, and saves 
the trouble of transferring the trout alternatefy from an exhausted river 
to one still containing many of these small shrimps. 

Our young fish remain in one place from March till September, and 
they are fed two or three times a day, as their needs seem to require it; 
and it is a curious spectacle to see them in dense masses pursuing their 
living prey. The quantity of small shrimps given to the fish two or 
three times daily weighs 5 kilograms (al)out 11 pounds). Having care- 
fully counted the number of shrimps contained in 5 grams (about one- 
sixth ounce), and found this number to be 672, the total quantity- of 
shrimps led to the fish in a single day is not less than 672,000, or 4,704,000 
per week. 
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The importance of the fact that this food is famished free of cost will 
easily be understood ; and the circumstance that it is quickly distributed 
all over the basin renders it certain that all the young fish will get their 
share of food. One-third of the food is served to the trout in the stone- 
basin, where the trout of the season of 1886 may now be seen. Such 
is the result of confining the fish for sixteen months. 

Ko sun, no vegetation, no hiding-places, no quiet retreats along the 
banks; and in spite of these conditions, which a theorist would con- 
sider disadvantageous, these trout measure 18 to 22 centimeters (7^ to 
8 J inches) in length. And to what is this owing t Simply to the abun- 
dance of food and the impossibility of finding hiding-places. The crus- 
taceans are devoured as soon as they are put into the basin, as there is 
no place where they could bide. It would be hard to find yearling 
wild trout as strong and fat as those which have been confined in the 
basins ever since the umbilical bag has been consumed. 

Since the month of October last, the piscicultural establishment of 
Piedra has been rented by the Government. At this time there may 
be seen in the raising-basin thousands of this year's trout which 
have already reached an average length of 7 centimeters (2| inches). 
These basins swarm with crustaceans, and nevertheless the three daily 
rations are never omitted. If one asks the fishermen as to the harvest 
of small shrimps, they invariably answer: ^* The more we take, the more 
there seem to be.'' 

If the Government will construct inclosed basins on the existing 
model, it might try to acclimatize exotic species without fear of hy- 
bridization, which is an important point. 

Mr. liaveret-Wattel points out the way to restock the rivers, not only 
with young fish, but also with trout 8, 10, and 14 months old, as is done 
in Scotland with those called " yearlings." I entirely agree with Mr. 
liaveret-Wattel and the Scotch pisciculturists. If there is war, soldiers 
should be sent out, not babies ; it is not the number which assures suc- 
cess, but the age and valor of the soldiers. Leaving this figure, which, 
however, shows the reason for employing " yearlings," I venture to 
assert that if this system gains ground, the old system of stocking rivers 
should also be abandoned at Piedra, and the new system introduced. 
There will be no lack of* food for the "yearlings," for in digging out 
new ponds fed by the Devil Rock Brook it will be found that after 
two months they will be filled with cresses and other aquatic plants; 
and underneath these ])hint« large numbers of small shrimps will be 
found, as has been the case in all the ponds which have been dug, where 
many millions of these small crustaceans are caught every year. 

In some places where the water freezes, the reproduction of the crus- 
taceans is possibly suspended for some time. I can not state tins with 
absolute certainty, lor 1 have not had occasion to make the necessary 
observations; but it seems tome that ice would not favor reproduc- 
tion, in the lake and iu the Devil Kock Brook the temperature, even 
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daring the severest winter weather, never falls below 50o. This is 
really a spring temperature, and I have with my own eyes seen small 
shrimps feprodacing in winter as well as during the other seasons of the 
year. I doubt whether there is any other place as highly favored by 
nature for raising salmonoids, and also cyprinoids (tench, barbel), and 
crawfish. 

Where the small shrimp is not found and the water contains particles 
of lime, attempts should be made to introduce it and favor its repro- 
duction. 



53.— AHUKBICAN IIII.TKB PKBCH, OB CAIiICO BAHS. 

By GILBERT DVCLOS.* 

M. Emile Bertrand has recently sent to the Fish Culture Establish- 
ment of the Zoological Garden of Acclimatization a number of Ameri- 
can silver perch, or calico bass {Pomoxys sparoides)^ born in a pond be- 
longing to him in the vicinity of Versailles. 

The reproduction of this species in 1888 was very considerable, for 
not only the three-year-old fishes, but even those bom in 1887 have 
yielded an enormous number of eggs from which young calico bass were 
developed. The three-year-old fish living in M. Bertrand's pond are 
now about 7} inches long and 2 J inches deep. The first spawning fish 
were imported directly from America. M. Bertrand had 25 of them. 
On account of the fatigue of the voyage only two males and a number 
of females survived. 

The spawning of the first year, 1887, yielded M. Bertrand more than 
600 fry, some of which were given to various members of the Acclima- 
tization Society ; others were sold. The flesh of the calico bass strongly 
resembles that of our European perch {Perca fluviatilis). After the 
spawning of 1888 M. Bertrand estimated that he had many thousands 
of calico bass. At the time of spawning, more than a hundred nests 
have been observed which have been placed in water about 8 inches 
deep. Evidently this species loves heat. The spawning places most 
nought after for the nests were the stone steps descending into the pond. 
The water being shallow the steps receive the sun's rays, retaining the 
heat to the advantage of the fishes. 

The adult fish does not fear the cold. M. Bertrand, desirous to learn 
whether the calico bass would thrive in impure waters, placed a num- 
ber of the young in a little pool which received waters full of impuri- 
ties, and of which the temperature rose to above 77 degrees Fahrenheit. 
In spite of these unfavorable conditions the calico bass have prospered 
and have increased rapidly. Individuals which were i of an inch long 
in April, when they were placed in this pool, measured 3^ inches in 
the following August. 

• La Perche Argentde d'Ain^riquo on Calico Bass. From Bevae des Sciences Nat- 
oreUes Appliqu^es >^o. 1, Jaauar^ 5, lb<39, p. VZ, Translated by Dr. T. H. Bean. 
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The calico bass will be an excellent addition to our waters, for not 
only is it very hardy but also very fertile; besides^ its rapid growth and 
the good quality of its flesh make it an altogether desirable species. 
It will be very serviceable, also, as food for the SalmonidcBn on account 
of its remarkable fecundity. Its introduction into waters already 
stocked will cause no inconvenience, for, although it is predaceous, the 
calico bass has a mouth so small that it can seize only little animals, 
worms, small crustaceans, etc. 

M. Bertrand, desirous of propagating this very interesting species, 
placed again this year at the disposition of the members of the National 
Acclimatization Society some of the young. These young fishes will 
be delivered about the month of April. 



HTBRU BBTWBEN THB liAHLE TBOVT ANB BBOOK: TBOVT. 

By TARIiETON H. BEAUT. 

The Pennsylvania Fish Commission has been experimenting for some 
years, at the Oorry Station, with hybrids between the lake trout, 
8alvelinu8 namaycush, and the brook trout, Salvelinua fontinalis, A 
very brief account of the experiments is to be found in the report of 
that commission for 1886. Some fine specimens of these artificially 
produced hybrids have been received by the U. S. Fish Commission- 
A large one measuring about 20 inches in length is apparently a male 
as the lower jaw lias a small cartilaginous tip. The end of the maxilla 
extends behind the eye a distance nearly equal to the length of the 
snout. The scales are larger than in the brook trout and about equal 
in size to those of the lake trout. The caudal is deeply forked, about 
as deeply as that of the lake trout. In shape the hybrid is similar to 
the lake trout, as, also in the general pattern of coloration ; but the 
very numerous spots on the sides are somewhat smaller and a pale 
lemon in color instead of whitish. The spots below the middle line of 
the body have a center of orange. The pectorals, ventrals, anal, and 
the lower lobe of the caudal have a broad white edge. The ventrals 
and anal are a pale vermilion orange. The outer half of the upper sur- 
face of the pectorals is dusky. There is a narrow black line limiting 
the white of the ventrals and a similar trace bounds the white of the 
anal. The ground color of the sides is greenish-olive. The sides of 
the head have numerous spots of lemon-yellow, some of them larger 
than the largest of those on the sides. The lips are yellowish flesh 
colored; the eye is golden, witb a dusky border; the top of the head 
and back have some scattered viMiniculiitions like those of the brook 
trout, but much less developed and not so plentiful. The caudal and 
dorsals are spotted with UMiiou-yellow, like the sides. 

A smaller one, su[)posed to be a male, has the back slij^fhtly elevated 
as ill old male brook trout, but its caudal is forked and it has the large 
^scales and peculiar eoioratiou ot the hybrid. 
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mBSVIiTS OF IN¥BSTIGATIO(f S BT THE SCHOONBB GBAIHPIJS 
•N THE SOVTHEBIf MACHJBBBIi GBOVIfpS IN THB SPRING OF 
1887. 

By D; E. COIililHrS. T. H. bean, and RICHARD RATHBUHT. 

The report oq the investigations of the Orampus consists of three 
parts. The first is a narrative by Capt. D. E. Collins, who was tem- 
porarily in command of the vessel, stating the objects of the craise, 
the equipment for fishing and research, the directions and distances 
sailed, the conditions of the air and water, the movements and catch 
of the fleet, the occurrence of mackerel and other important fishes and 
of the food of fishes, the success or failure of various kinds of bait and 
fishing apparatus. The Orampus, while cruising frequently with the 
mackerel fleet, was engaged also in independent observations at dis- 
tances of from 20 to 75 miles in various directions, always returning to 
give the masters of fishing vessels any information which might be 

useful to them. 
The second irnrt, by Dr. T. n. Beau, is devoted mainly to notes on the 

fishes, cetaceans, and binls collected or observed during the voyage. 
The account consists principally of observations on the localities, move- 
ments, size, and food of the mackerel. 

The third part, by Mr. Kichard Kathbuii, is a notice of the small 
surface organisms taken in the tow nets, and of the contents of mackerel 
stomachs. The general account of the character and distributiou of 
the species was prepared by Mr. llathbun ; the identification uf certain 
groups was furnished by several specialists; the amphipods, schizopods, 
cumacesB, and decapods were referred tx) Prof. S. I. Smith ; themedussd 
to Mr. J. W. Fewkes ; the mollusca to Mr. W. H. Dall 5 the insects to 
Mr. J. B. Smith. 



REPORT UPON THE OPERATIONS OF THE UNITED STATES FISH COM* 
MISSION SCHOONER GRAMPUS, FROM MARCH 15 TO JUNE 3, 1887. BT 
D. E. COLLINS. 

The work of collecting fish and fish-eggs for the hatchery at Wood's 
EIoll, Mass., closed on March 14, and the next day I received the fol- 
lowing orders : 

U. S. Commission op Fish and Fisheriks, 

Washington^ D. C., March 13, 1887. 
Sir : AssooD as the Grampus c&n be got in readiness, you will, after taking on board 
at Wood's Holl any material needed for the cruise, proceed to sea. Your object will 
be to investigate the waters adjacent to the North Atlantic coast from Cape Hatteras 
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to the Gulf of Maine, obtaining as much information as possible of the appearance 
and movements of the mackerel, menhaden, blaefish, or other sea fi^es. 
Very respectfully, 

J. W. COLLIMS.* 

Capt. D. E. Collins, 

U, S. Fish Commission Schooner GrampuSf GlaueesieTf Mass. 

From the date of receivinff the above orders to the last of March, 
cold, stormy weather prevailed the greater part of the time, and hin- 
dered the preparations which had to be made for the cruise. Every 
opportunity was improved, however, to fit the vessel for sea. On March 
24 the vessel was taken upon the tnarine railway at Gloucester and the 
outside of the hull was painted ; the necessary painting inside, both 
below and above deck, had been done while she lay in the stream, pre- 
vious to going upon the jail way. All other necessary preparations — 
such as cleaning the masts, setting up the rigging, etc. — had been made 
whenever the condition of the. weather permitted. 

In compliance with the following instructions we sailed from Glou- 
cester at 7 p. m. on March 30, and arrived at Wood's Holl 6.20 p. m. 

the next day : 

U. S. Commission of Fish and Fisheribs, 

Washingtanf D, C, March 24, 1887. 

Sir: I send you herewith a list of instructions for your guidance on the cruise, 
which you are about to make, for observing the habits and migrations of the mack- 
erel, menhaden, and bluefish. So far as is p racticable, you will attempt to carry 
out these instructions. 

When you have completed your preparations at Gloucester for the cruise, you will 
proceed, as soon as the weather permits, to Wood's Holl, Mass., where you can land 
any material which yon may have had on board during the winter for cod work, and 
that you think will not be needed for the coming crnise, or which might sufter from 
accident or deterioration if kept on board of the vessel. This material should bo 
placed in storage in the room assigned to the vessel's use in the store-house, and such 
iuHtructiona as are necessary for its preservation can be left with Mr. Atkins at the 
station. If you think the wire hawser will not be needed, that could be put on shore 
also. 

Yon will take on board for use on the trip — 

( 1 ) The mackerel and herring gill-nets belonging to the vessel. 

(•J) The bait-mill and other apparatus necessary for preparing andusing ** toll-bait." 

(i{) The stern boat. 

(1) A supply of small towing-nets, which will be forwarded to you there. (In case 
tlies(^ towing-nets are not at hand when you are ready to sail from Wood's Holl, it will 
scarcely be worth your while to wait for them.) 

Von: cruising-ground will be, generally, between Capo Hatteras and the Gulf of 
Maine, and should be mostly in proximity to the mackerel fleet, and you should con- 
tiniie with it as a rule, so that you may observe the work of the vessels and be able 
to n.'cord the appearance or non-appearance of lish in the locality where the fleet is 
working. 

It will, however, be desirable for you to make extended observations, independent 
of the fleet, by running 2.') to ?'> miles, or even more, away from it to look for mack- 
erel. In carrying out this clause of your instructions, you will, of course, have to be 
guided largely by circumstances and by your own judgment, since it is impossible to 
forelrll the precise conditions under which you will have to work. 

*(,'apt .1. W. Collins was oflicially in couunaujl of the (iramima^ but important 
duties ujade it necessary for him to be in Washington, and Capt. D. E. Collins was 
pJaced in conwiaiul pro tern. 
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I anj^gest, however, in case yun arrive on the fitthing-groaud north of Hatteras be- 
fore any mackerel are seen by the fishing vessels, that yon ran 86me distance south or 
•outheast of them and set gill-nets, if the weather permits. And it may be a good 
plan to set gill-nets where the mackerel vessels are, if they have not seen fish. Bj 
doing this yoa may get the first trace of the fish as they approach the coast. 

Later, when the fleet gets to work, it will be well for yon to leave it occasionally 
lo ran from 25 to 75 miles farther north, set nets at night, and also try *' toll-bait" by 
day, to ascertain if the fish are moving faster than the fleet. Also, when the fleet is 
working inshore, yoa can ran ofEshore 25 or even 75 miles, and try the same methods ; 
or, if the fleet is offshore, ran in. 

By doing this and keeping a carefal record of year work — sach as the namber and 
kiD<l8 of nets set, at what distance from the surface flsh were most plentiful, the 
depth they were sunk, the ocemrrence of and apparent abundance of fish, the rela- 
tive size of the mackerel as compared with those taken by the fleet, the namber of 
trials made with toll-bait, location of same, results, etc. — you will add much val- 
uable information to that we now have. 

In this connection let me say that it will be desirable to give the fishermen any 
information that may result to their advantage ; always, however, keeping a record 
of the fact, the name of the vessel, etc., to which this information is imparted, and, 
so far as it comes to your knowledge, a record of the result. 

I think it will always be desirable, after making independent researches, to return 
to the fleet without too much delay, so as to keep open communication with the 
vessels and closely watch their movements. 

Having opened communication with the fleet and learned something of its n\pve- 
nients, what has been accomplished in your absence, etc., you can then make another 
cruise on your own accouut, if you see fit. You will always bear in mind that any- 
thing you can learn independent of the fishing vessels will be much more valuable 
thau the information gained simply by watching their movements, although the lat- 
ter is too important to be neglected. 

It will not, of course, be necessary that trials be made very close together, and for 
results I think you will have to depend largely upon gill-nets. Trials with *' toll- 
bait " made at distances of say 15 to 25 miles ought to be near enough, while gill-net 
experiments could bo made at longer distances, say 25 to 75 miles apart, as circum- 
stances seem to dictate. 

In carrying on your work it is desirable that you should observe the following 
methods: 

(1) Keep hourly records of the temperature during the day, and note the tempera- 
ture every two hours at night, whenever practicable; also to continue to record, as 
yon have been doing, the height of barometer and condition of the weather, state of 
the sea, kind of 8k3', etc. 

(2) Note carefully the hours when mackerel appear and disappear, at night or 
otherwise, whether you may be in a fleet or at a distance from any fishing vessels, 
also the diroction and rapidity of their miji^rations. 

(3) When in a fleet, either in harbor or otherwise, obtain all possible information 
in regard to the appearance of mackerel, as observed by the fishermen. The date, 
locality, abundance of iish, number of vessels present at the time, and the catch (as 
nearly as it can be obtained) should bo ascertained and recorded. It will also be de- 
sirable to write down the observations of the fishermen on the movements of the 
mackerel, and get from them statements of opinion as to the influence the weather 
and winds have ou the movements or on the abundance of fish. These data and 
other facts can be kept in a book separate from the log-book. 

(4) Note the appoaranco and approximate numbers of sea-birds, such as gulls, gan- 
net.s, hagdons, jiegers, etc. 

(5) When in a fleet, note the numbers of vessels in sight and the area of ground 
they cover; that is, the distance from one side of the fleet to the other in an east and 
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west direction, and the same in a north and sonth direction ; also note additions to 
the fleet daring the day or departures from it. 

(0) When making records of the presence of vessels, give your position as near as 
practicable (by dead reckoning or by observation) and state whether the larger part 
of the fleet is north, south, east, or west of you, and about how far off the most dis- 
tant vessels are. This will define the positions of the fleet and show the ground it is 
working over. 

(7) Note all movements of the fleet, whether working north or south, east or west, 
and the distance passed over each day or night. 

(8) Note the number of seine hauls made by the vessels in the fleet, on each day 
* you are with them, as far as practicable, and the percentage of '* water hauls ; ** 

also the number of vessels getting fish. When you learn the name of the vessel note 
that also, and the quantity of fish taken. 

(9) Note the number of vessels leaving the gronhd for market on any day, and 
their names if you know them. 

(10) If you see differences in the size of the fish of various schools, on different 
days, always record the fact, and when practicable give the extreme and average 
lengths ; also, when practicable, the relative numbers of males and females. 

(11) If you see schools of fish *^ cart wheeling," note whether they are going against 
the sun (from right to left) or vice versa, and also what they appear to be feed- 
ing upon. Get specimens of ''feed " when practicable. 

(12) In setting gill-nets, it will be well, if the weather is favorable, to sink them at 
different depths; say, for instance, from the near surface (one or two fathoms below) to 
ten«or fifteen fathoms deep. Note in what part of the nets fish ai% taken. Nets with 
difl'crent sized mesh should be put out so as to catch any fish that may be in the 
vicinity. 

(13) In regard to the use of the towing-ncts, it is considered import-ant that tow- 
ingH should bo made in the morning, at noon, and at evening, and the material con- 
tained in each collection should be properly preserved in separate bottles, and be 
labeled with the date, locality, and hour at which each was obtained. If this is care- 
fully attended to, it will give us many data in regard to the foo<l of the mackerel in 
the early part of the season. It may also be desirable to preserve the stomachs of 
a few mackerel and samples of ovaries, properly labeled, as you obtain them from 
day to day. 

(14) The appearance and abundance of menhaden, bluefish, or other species should 
be noted, and epeciineus of any that are captured should be saved. 

(15) Ah opportunity offers it will always be desirable to make trials with hand- 
lines from comparatively shallow water down to depths of 150 fathoms or more, and 
a record of the trials should be made with position, the depth of water, the number 
of lines used, kind of bait and time spent in fishing. It will also be desirable to pre- 
serve Hpecimens of strange fish that are caught. The possibility^ of catching the tile 
lish, in depths from 75 to 200 fathoms, renders it especially important that trials with 
hand lines should be made whenever opportunity offers. 

(IG) Should you have a good chance to kill porpoises, particularly a species remark- 
able for fine white spots, It will be proper to capture specimens. If you can not 
preserve the body cut off the head so that the skull may be saved. By consulting the 
figures of the Cetacea given in Mr. True*s paper, published in Fish Commission Re- 
port for 18b3, you may be able to identify tolerably well any animals of this kind you 
may have a chance to get. The common sea porpoise (Delphinus delphis) is not espe- 
cially valuable. If you can capture a killer (Orca) it is very desirable to do so, and 
bring the specimen in the ship to Washington. Save sharks or their heads. 

(17) It is important that the Commission should be in possession of all available 

knowledge looking toward the safety of life and property employed in the fisheries. 

Therefore, if a suitable opportunity occurs to test the drag you have on board, it will 

be proper for you to use it in accordance with instructions contained in a previous 

letter. 
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(18) When arriving in port., telegraph yonr arrival, and if you have specially vala- 
able Bpecimena on board, wire the facts. If you learn anything important relative 
to the movements or abundance of tish, give the facts to the Associated Press agent in 
any port yon may visit. 

(19) Report briefly by mail the result of yonr work. 
Very respectfully, 

J. W. Colons. 
Capt. D. £. Collins, 

V, 8, FUh Commisnan 8choaner Grampus, Gloucester , Mass, 

We remained at Wood's HoU until April 3 the weather in the mean- 
time being stormy and boisterous. At 2.1 (» p. m., on the above date, we 
got under way to beat out of Vineyard Sound, but at 4.30 p. m. anchored 
at Tarpaulin Cove, where there were two schooners of the mackerel fleet, 
which were bound to the southern fishing grounds. On the morning 
of the 4tli we left Tarpaulin Cove with a moderate southwesterly wind, 
which increased to a strong breeze in the latter part of the day, and caused 
a sharp, choppy sea. We therefore went into Newport Harbor, where 
we arrived before noon. At Newport there were nine or ten schooners 
of the mackerel fleet waiting a favorable opportunity to make their pas- 
sage to the fishing grounds. 

We sailed from Newport at 3.30 p. m. April 5, with a fresh noi:th« 
westerly wind, which increased toward evening ; outside of the harbor 
we met with a sharp sea coming from the southward, and, although 
we reefed the mainsail, the vessel's deck was filled with water most of 
the time during the night. At L p. m. on the following day we saw 
Barnegat light-house bearing west i north. The wind, in the mean time, 
bad moderated considerably, and during the evening of the 6th all head 
sails were set. We ran along the coast, passing Five Fathom Bank 
light-ship at 8 p. m., being about 4 miles distant from it. 

From tjiis i)oiut we steered for the fishing grounds most generally 
resorted to by mackerel schooners at this season, and which are em- 
braced within the parallels of north latitude 37 to 39 degrees, and be- 
tween the meridians of west longitude 74 to 75^ 25'. It will, however, 
be seen in subsequent paragraphs of this report that our researches 
were extended over a much larger area. 

April 7 began with fine clear weather and moderate southwest wind, 
but at 9 a. m. the wind veered suddenly to north-northeast, although 
the weather continued clear and the sea smooth throughout the day. 

In the morning two mackerel schooners were in sight steering to the 
southward. We ran in that direction also until 9.40 p. m., when the 
light sails were taken in, the head sails hauled to windward, and the 
vessel was hove to on the starboard tack. 

During the day we saw several small flocks of sea-geese (Phalaropes) 
and occasionally a gannet. 

There was a fresh north -northeast breeze and clear weather on the 
following day (April 8). At G a. m. a fleet of twenty-four sail of mack- 
erel schooners was seen to the northwest of us. We filled away and 
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ia flwl direetioD. WImb imw tke center of the fleet we hove to 
vaitod the mppnmA off aeveEBl of the reMeli whkdi were steering 
and the eeptntns of wUA woe ajppnicntly anzkHui to oommoni- 
vithns. A little Inter GiVt^Sten Lewis, off the oohoonerJEa^ 
Jfiwff, esnie on honid. Oaptsin LewiSi who is well known as an ener- 
getie and skillfid fishenuny aad who was one off the flist to sail for the 
ishing gronnd this ^ring^ said, he had been emising Ibr nearly two 
weeks, and had ssiled over theentne ic^on fiEom the position in which 
wethcnwcm(tet.370 2ysr^kiBg.770 45' W.) southward tothelati- 
tade off O^e Hattens and eastward to the Gnlf Stroam. Inallthis 
cndsing he had not aeen ai^y Bttckerd nor heard off any irassel getting 
that species. About ten days pterionsly he had can|^ a sdiool of 
■Mahaden in his porae^eine nearly in tiw latitBde of Body Island. 

During the afternoon aeversl other ressels off the Ashing fleet spoke 
wiUi ns, and their captaina i c po r ted aabataatially the same fiusts as 
given by Oqptain Lewis. Hone had aeen any Biaekeral, nor had they 
heard of aoy being taken. 

During the evening tiie Ashing fleet aD headed to the northward. 
We beat to windward also aboot 6 or 7 silea, and aft liSA p. m. hove 
to and threw oat «« toil bait* ibr Baskeni, bnt did not snceeed in en- 
ticing a^y ahnigBideb The tiial was esntinned ibr fiirty-ftve minntes, 
when we got under way and ran soathward a distsnee off Smiles, where 
we again hove tOf and made anoth^ attempt to ^ raise *flsh with *'t(dl 
baity" bat with the same result as before. We also put out himd-lines 
for bottom fish in the same position* but canglit nothing except ^piny- 
backed dogfish. In the ev^iing we hove to under the mainsail, all other 
sails being taken in, and set one Imring and one mai&erel gill-net ; 
the former was set at the suiftce and the latter sunk to a depth of 2^ 
fiEithom8. The main-boom was guyed out so thi^ the vessel made a 
square drift, and the nets were set at a ^ swing ' to windward, the inner 
end of the warp being llftstened at the mainmast. Tlie position of the 
vessel was lat 37o W N., long. 740 37' W. 

April 9 the weather was fine and dear, with a moderate easteriy 
wind. The nets were hauled at 5 a. m.; six river hMiingi or alewives, 
were canght in the mackerel-net, and fifteen alewives and two mack- 
erel were taken in the herring-net, the average length of the mack- 
ort*l lH*iiig»12 inches.* 

There were seven mackerel schooners in sight in the morning, the 
majority of them steering to the eastward. Captain McFarland, of the 
M^liooner Emma IT. JBrtHm, spoke with us. I told him that we had 
taken two mackerel in oar nets. 

At 7.30 li. m. the small sorSftoe towing-net was put out and a consid- 
erable (luantity of eopepods (mackerel food) were taken in it. We then 
fllled away and mn to the soathward 15 miles. A man was stati<med 
at the niast-hi'aul to keep a lookout for schools of mackerel, but no in- 

* These mackerel were th« fint takoo of the 
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dkations of the presence of fish were seen, except a few gaunets that 
were occasionally seen passing the vessel. Daring the remainder of 
the day, with the exception of the time occupied in trials for fish, we 
cruised back and forth in various directions, as is the custom among 
fishing vessels when they have reached the locality where it is supposed 
mackerel may be met with. A man was at the mast-head constantly, 
and a sharp watch was kept throughout the day, but no fish were seen. 
At 6.20 p. m. a trial was made with "toll-bait'' (lat. 36^ 46' K, long. 
749 53' W.), but no results were obtained, although bait was thrown 
for more than an hour. We then steered to the eastward for a short 
distance, and at 7 p. m. hove to for the night. 

On the 10th the wind was south-southwest in the morning, hauling to 
west-southwest in the latter part of the day ; the weather clear and 
pleasant. 

At 5.45 a. m. began to throw " toll-bait'' for mackerel. Put over cod 
hand-lines baited with salted menhaden. No mackerel were caught; 
spiny-backed dogfish were in great abundance, and several of them 
were taken on the cod-lines. Our position was lat. 36^ 29' N., long. 
740 50' W. 

There were several fishing vessels in sight, but they were consider- 
ably scattered, some of them being 7 or 8 miles north of us, while others 
were as distant to the south, east, and west. Most of these vessels 
were standing to the southward. At 6.45 a. m. the captain of ^the 
schooner EUa if. Adams, of Gloucester, spoke with us and asked how 
far we had been to the southward. 

The surface towing-net was put out this morning, but nothing was 
taken in it. 

After completing the attempt to " raise" mackerel, we got under way 
and stooil to the southward until we reached lat. 36^ 04' N., long. 74^ 
44' W., where we hove to and made another trial for mackerel with 
"toll-bait," but without success. 

A few sea-geese were seen during the forenoon, but nothing else 
which would indicate the presence of migratory fish. 

At 11 a. m. got under way and set light sails, steering to the south- 
ward, with a look-out at the mast-head. At noon we met and spoke 
with the fishing steamer Novdtyj Captain Joyce, who inquired if we 
had been far to the southward of the position we were then in. He had 
seen no mackerel himself, and had heard no news which might be con- 
siderwl favorable by the fishermen. 

We stood to the southward nearly 45 miles without seeing any indi- 
cations of schooling fish, and about dark hove to for the night At 
that time ten or twelve sail of fishing vessels were near us, all of them 
lying to. During the evening, went on board of the schooner Gertie 
Evelyn, of Gloucester. Captain Mclntiro stated that he had cruised 
from the latitude of Five Fathom Bank, off Delaware Bay, to the edge 
of the Gulf Stream without seeing any mackerel. 
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' Two of the vessels in the fleet nnt oat their seine-boats daring the 
evening, and it was evident that schools of sarftoe-swimming fish had 
been seen ; bat I afterwards learned that no fish were taken. 

The weather continned pleasant on the Uth, with a moderate to light 
breeze from west to northwest most of the day, dying away to a calm 
in the early part of the evening, and a light west-sonthwest breese be- 
fore midnight ; weather pleasant and dear. 

At 5.^ a. m. we hove to to try for mackerel with << toll-bait^" oar posi- 
tion being lat. 370 22^ N., long. 14P 3V W. At this time there were eight 
vessels in sight, and at 6.16 a. wi. Oaptain McEinnon, of the schooner 
Ma/lgfUneer^ of Gloacester, spoke with as, and said he had seen plenty of 
fish in the water daring the previons night. We caaght no mackereL 
Ood hand-lines were pat oat, bat, with the exception of some spiny- 
backed dog-fish, nothing was taken. The trial for cod and mackerel 
lasted for nearly an hoar. At 7.45 a. m. pat oat smidl sarfSnoe towing- 
net and towed it for fifteen or twenty minates, bat took nothing in it. 
Daring the forenoon we steered firom west to soathwest by south, going 
idongfrom 4 to6 knots. At 10 a. m. four fishing vessels were seen stand- 
ing to the westward. 

A few phalaropes were seen daring the fbrenoon. At U5 p. m. 
changed coarse to sonth i west and steered in that direction aboat 9 
miles. At 2 !>. m.'saw six fishing vessels, idl steeriog soathward. At 
3.26 p. m. hove to to try for mackerel with*<< tdn-bait" in 23 &thoms of 
water (lat. 36P 58' K, long. 74o 49' W.). TSo mackerel were caaght in a 
trial of aboat forty minutes. Got under way again at 4.92 p. m., head- 
ing to the eastward, and soon after saw fifteen fishing vessels to the 
eastward of us, mano&avriDg as if a school of fish were seen. At 5.25 
p. m. we saw the seine-boat of the schooner David A. Story cot looking 
for mackerel, but no fish were taken, as I learned when I went on board 
of that vessel. 

At 6.15 p. m. took in all sails excepting the mainsail. Hove to, and 
at 6.30 set two gUl-nets from vessel (lat. 36^ 51' K, long. 74o 34' W. 
by dead reckoning). 

At 5.25 a. m., April 12, we haaled the gill-nets and took in them one 
menhaden, but four other fish of that species which had been entangled 
in the twine fell out into the water and were lost before we could reach 
them. 

Soon after hauling^the nets the head-sails were hoisted and we stood 
to the northward on the starboard tack. 

At 7.45 a. m. we spoke with the schooner Nellie M. Davis^ of Glou- 
cester, aud Captain Malanson came on board of the Orampus. He stated 
that he had caught 100 barrels of menhaden iuone setof his purse-seine 
during the previous ni|i^ht. The principal part of the fish, however, he 
throw away, saving only a few barrels which were salted for mackerel 
bait. Specimens of the fish were secured from him, and we preserved 
them in alcohol. 
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Shortly after separating from the Nellie M. Davie we spoke with the 
schooner Robert J. Edwards, of Gloucester. Her captain reported see- 
ing menhaden abundant in the water daring the previocs night. 

Throughout the day on the 12th we worked to windward, making a 
northerly course. The fishing vessels in sight were going in the same 
direction. At 6.30 p. m. all sail except the mainsail was taken in ; we 
hove to on the starboard tack and set two gill-nets in 22 fathoms of 
water, our position being lat. 37^ 32' N., long. 74^ 62' W. 

During the 13th the wind was easterly, increasing from a moderate 
breeze at daylight to a very fresh breeze in the evening. 

At 5.20 a. m. hauled gill-nets. Only two butterfish were caught. 
After the nets were in we got under way and worked to the eastward. 
In the afternoon the wind had increased so much, being accompanied 
by a rough sea, that the mainsail and the head-sails were taken in and 
the vessel was hove to under the foresail. 

Aprill4the wind continued easterly, with a rough sea, during most of 
the day. At 10 a. m. we got under way and headed north-northeast 
close hauled by the wind. We continued in that direction throughout 
the day, having a man stationed aloft to look out for schools of fish. 
The prevailing easterly wind and rough sea were considered unfavor- 
able conditions for fish to school at the surface. 

We saw no fishing vessels until 4.30 p. m., when a schooner was seen 
to windward heading to the southward. Soon after four or five other 
fishing schooners were seen standing toward us from the southward. 

We made no attempt to "raise'' mackerel with "toll-bait" during the 
day, since there was little probability of attracting them to the surface 
with an easterly wind blowing. During the da^' we made an average 
course north-northeast (magnetic) and sailed a distance of 45 to 48 
miles from the position left in the morning. At 7 p. m. the head-sails 
were hauled to windward and the vessel was hove to for the night. 

From the 14th to the 18th of April the weather continued fine, and 
during that period we were almost constantly cruising between paral- 
lels 360 20^ and 38© 50^ north latitude, and the meridians 73© 50' to 75^ 
25' west longitude. 

On the night of the 17th, about 10 p. m. (lat. 36© 45' N., long. 74© 
SO' W.), two schools of fish were seen "firing" in the water, which we 
supposed to be mackerel. Gill-nets were set in the immediate vicinity 
of those schools, but no fish were taken in them. The failure to catch 
any specimens was probably due to the unusual amount of phosphor- 
escence, which caused the nets to resemble sheets of fire. With the ex- 
ception before named we saw no indications of schooling fish in our 
cruising during the period before mentioned. 

We were in almost daily communication with vessels of the mackerel 

fleet between the 14th and 18th, and since the researches of these 

schooners extended over practically the whole area north of Hatteras, 

and tbe information obtained of them was to the effect that they had 
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seen do mackerel, the inference was that fish of that species were far 
from abundant np to the date mentioned. 

The remarkable scarcity, too, at this time, of whales, porpoises, sea 
birds, etc., which usually accompany schools of migratory surface-swim- 
ming fish, aud the almost total absence of those forms of Crustacea 
which constitute the principal food of the mackerel, had the eflfect to 
make the belief general among the captains of the fishing schooners 
that mackerel would be unusually late in their appearance off the coast, 
if, indeed, they came on in any considerable abundance. 

April 18 began with an easterly wind, hauling southerly and fresh- 
ening as the day advanced, with falling barometer and threatening 
weather. 

At this date our supply of water was nearly exhausted, and the water 
still remaining in the tanks was so thick with iron rust that it was 
nearly unfit for use. I therefore determined to run into Hamptoit 
Roads for the purpose of filling the water tanks, since it was evident 
that I could do so without losing much time, as the weather would pre- 
vent investigation if the vessel remained at sea. We arrived at Hamp- 
ton Beads at 6.20 p. m., and anchored. • 

On the 19th there was a fresh breeze from the northward, with rain 
squalls. During the day the fishing steamer Novelty and three of the 
mackerel schooners arrived at Hampton Koads for shelter. In the 
evening I went on board of the Novelty to learn as much as I could re- 
garding the observations made by Captain Joyce, who has the reputa- 
tion of being one of the most observant and successful captains en- 
gaged in the mackerel fishery. He told me that he had cruised from 
near Cape Hatteras northward to the Capes of the Delaware and east- 
ward as far as the Gulf Stream. In all this cruising he had not taken 
any mackerel, and he expressed the opinion that they were yet south of 
the region which had been passed over by the fishing fleet; he also 
expressed some lack of confidence as to the appearance of fish on the 
coast in considerable abundance. 

In compliance with instructions, we lay at Hampton Koads until the 
22d of Aprif; and on that day Dr. T. H. Bean, ichthyologist of the 
U. S. Fish Commission, joined the vessel to make the cruise with us, 
and we received on board some apparatus which had been brought 
from Washington by Capt. J. W. Collins, who made a temporary visit 
to the vessel. 

There was considerable wind on the 22d, increasing from a gentle 
breeze in the morning to a fresh breeze, with rainy, threatening weather 
in the latter i)art of the day. 

We got under way at 10.35 a. m., passed Cape Henry at 3 p. m., and 
headed out to sea, close hauled by the wind on the starboard tack. At 
midnight hauled down head sails and hove to for the night. 

The weather was rainy and foggy on the 23d, with a very fresh south- 
east by east to south wind. It was too rough to do any fishing or make 
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Other observations. At 9 a. m. lowered mainsail and hove to on the 
starboard tack, under foresail and forestaysail. 

A few sea-geese (Phal« ropes) were seen toward evening, but, although 
the weather cl&'ired at 5.10 p. m., no vessels were seen. 

The wind continued fresh from south-southwest to north, with a rough 
sea, on the 24th, until the latter part of the day. 

At 5 a. m. we saw a fleet of fishing vessels, most of them to the north 
of us, all lying to under foresails. At 5.45 a. m. the schooners Augusta 
E. Herrick and Nellie M, Davis spoke with us. From them we obtained 
the information that several fishing schooners had caught small fares 
of mackerel on the nights of the 20th, 21st, and 22d. As far as could 
be learned these fish were all small in size, and were marketed at New 
York. They were taken in lat. 37^ 25' N. and long. 74© 29' W., approx- 
imately. The fish were caught in an area of several miles in extent, 
and the position given above would, perhaps, be about the center of 
the region where the mackerel were found. 

The wind having moderated about noon we got under way at 12.45 
p. m. and headed to the eastward. At 5.o5 p. m. hove to, to '* raise'' mack- 
erel with '* tollbait'' (lat. 37° 34' N., long. 74^ 26' W.), but caught noth- 
ing except dogfish. We then lowered and furled the foresail and set 
one mackerel and one herring gill-net, the former being sunk 3 fathoms 
below the surface, and the upper edge of the latter floating at the top 
of the water. 

The nets were hauled at 5.35 a. m. on the 25th, but nothing was 
caught in them. We then got under way and put out the large towing 
net, which was towed for thirty minutes; a few young fish and a small 
quantity of copepods were taken m the net. We then stood to the 
eastward about 5 miles, when we tacke^l ship and headed to the north- 
ward. 

At 3.15 p. m. I spoke with the fishing schooner Howard Holbrook (lat. 
37^ 48' N., long. 74^ 06' W., approximately), and soon after I went on 
board of her. Her master. Captain Keene, said that on the night of 
the 10th of April he saw several schools of fish "firing" in the water, 
which he believed to be large mackerel, but as none of these fish were 
taken he could not be certain as to the species. These schools were 
seen in lat. 37 o 50' K, long. 73^ 13' W., approximately. 

At 4.50 p. m. we hove to under foresail, the wind at that time blow- 
ing a fresh breeze, with threatening weather. During the night the 
wind blew a moderate to strong gale, and the sea was very rough. At 
6.30 p. m. the foresail was double-reefed, and we lay to under that sail 
during the night. 

There was a moderate gale, decreasing to a fresh breeze, during the 
forenoon of the 26th, with a sharp tumbling sea. At 12.50 p. m. we 
hoisted the head sails and mainsail and headed NW. by N., close-hauled 
by the wind. At this hour there were eight schooners of the fishing 
fleet in sight. At 3 p. m. I went on board of the schooner Common' 
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wedUkj of Gloaoester, to obtain infonaatioiL At 6^ p. m. we hove tu, 
to try for mackerel, and also pat oat oodfl«h libes. BxoeptiDg a few 
spiay-baeked dogfish nothing was taken. 

I had intended to set gill-nets in the evening, bnt there was too much 
sea and wind to do so. 

At 7 p. m. Oapt B. A.*Wflliain8, of the dchooner €t. P. WhUmm^ of 
Glonoester, came on board. I learned that he had left Oloncester on 
the 8th of April, bat had not caaght any mackerel ap to date. He told 
me that he had recently croised 90 miles east firom the Gapes of the 
Delaware, while three other vessels, in company with him at the time, 
eontinned the search for mackerel about 30 miles farther in the same 
direction, bat no fish were seen. 

Daring the afternoon we saw several flocks of sea-geese, a few men- 
haden, and foar or five sea porpoises. 

On the 27th the weather was mnch finer, with a sooth to sonthwest 
wind, generally moderate and variable in force. 

At 6.40 a. m. the sorfiaoe towing-net was pat oat for about an boor^ 
and a small amoant of matoriid was taken in it. 

At 7.10 a. mu, got under way and steered to the nwihward. At 9.30 
a. m. (lat. S70 iS' N., long. 74o 15^ W.), hove to, to try for mackerel; 
also put out hand-lines for bottom fish in 36 fiithoms of water. No 
mackerel were taken, and, although dogfish were numerous «id proved 
exceedingly troublesome in stripping the hooks of bait before the gear 
reached the bottom, we caaght six large hake, hi the stomachs of which 
we foand im abundance of fish food. 

At 5.25 p. m. hove to, to try for mackerel, a few miles north of the 
previous position. "So mackerel were taken. On the cod hand-lines 
we caught one pollock of about 20 poands in weight, and found hake 
fairly abundant. From the stomachs of these fish there were taken 
sea-bass, alewives (or river herring), squid, mackerel, and sea-jrobins. 
Theapparent abandance of food, and the character of the bottom, would 
suggest the possibility of this locality beiug a good feeding ground for 
the common hake. 

During the afternoon the small towing-net was used and a consider- 
able quantity of copepods were collected. Shortly after sunset the large 
towing-net was towed thirty-five minutes, and two young pollock and a 
few young hake were taken in it. At 7.45 p. m. hove to for the night. 

During the most of the 2dth the weather was pleasant, but in the 
afternoon the wind increased to a very fresh breeze accompanied by 
threatening weather. 

At 8.15 a. m. there were thirty-one fishing vessels in sight, most of 
them being to the northward of us, and the majority *• jogging.** We 
spoke with the OssipeCj of Gloncester, and her captain reported leaving 
Delaware Breakwater on April 27, in company with sixty sail of the 
fishing fleet. We *< tried" for mackerel with "toll-bait** (lat. 37o 4<K 
N., long. 74^ 13' W.), but without success. We then steered to the 
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» 
Boathwest antil 1.40 p. m., when we began to shorten sail, and at 2.45 

p. in, bove to. The wind increased to a moderate gale before evening 

and continaed to blow bard throughout the night with a very rough 

sea. 

The weather continued too rough for fishing during the 29th, and we 
lay to under double-reefed foresail and reefed riding sail. 

April 30 began with a moderate gale from west-northwest, decreasr- 
ing to a fresh breeze at noon and a gentle breeze during the evening. 

During the early part of the day the vessel was headed to the north- 
ward under foresail, jib, forestaysail, and riding sail. At 11.50 a. m., 
tacked ship to the westward and hoisted mainsail. At 3.45 p. m., hove 
to and ** tried'' for mackerel (lat. 38o IT N., long. 74^ 28' W., approxi- 
mately), but caught no fish. 

While we were lying to, the fishing schooner Melissa D. Robbins, of 
Portland, spoke with us. Her captain told me that the steamer Novelty 
and the schooner Mollie Adams had taken fares of small mackerel on 
April 26, but I could not learn the precise locality in which these fish 
were caught. 

At 4.30 p. m., got under way and stood to the southward 3 miles, 
when we hove to for the night and set gill-nets. Previous to setting 
the gill-nets, we put out the large towingnet and caught in it four 
young pollock and a number of sea-fleas. At sunset sixteen fishing 
vessels were in sight. 

May 1, fine weather prevaile<l, with light variable wind in the early 
part of the day, increasing to a stiff breeze from west by north at 8 a. m. 

At 8 a. m. we hauled the gill nets, but found no fish in them. We 
then got under way and ran to the southward, having a lookout at the 
masthead to watch for schooling fish. In company with us were twenty- 
four fishing- vessels, sailing practically on the same course, and spread- 
ing over a considerable area. So far as could be determined by the 
movements of these vessels, no indications of schooling fish were seen 
by any of them. At 3 p. m. tacked ship and headed north by east. 
The fishing fleet, which had increased to the number of forty-four sail, 
all tacked about the same time to the northeast. During the day we 
sailed southwardly to lat S7^ 12' N., long. 74^ 44' W., without seeing 
any indications of the presence of surface-swimming fish. 

At 6 p. m. the large towingnet was put out and towed for about 
forty five minutes. Two small hake and one young pollock were taken 
in it. Our position at this time was lat. 37^ 36' N., long. 74© 31' W. 
We then headed to the northward. 

On May 2 the wind was from west-northwest to south, varying in 
strength from a moderate to fresh breeze. 

I decided to run into Delaware Breakwater for the purpose of obtain- 
^ng a supply of provisions, which we were in need of, and at 1.25 p. m. 
we arrived off Lewes and anchored. lmme<liately after I reported our 
arrival by telegraph to headquarters at Washington. 
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We remained at Delaware Breakwater until May 5. The prevailing 
wind in the interim was from the eastward and unfavorable for going 
to 8ea. 

On May 3 the schooner M. 8, AyreSj of Gloucester, passed the break- 
water on her way to Philadelphia, having on board a fare of 70 barrels 
of fresh mackerel, which had been caught on the nights of the 1st and 
2d of May, southeast by south 60 miles from Cape Henlopen. The cap- 
tain said that only one other vessel of the fleet of forty sail of schooners 
caught any fish at the time that he took his. 

May 5 began with pleasant weather and moderate easterly winds, but 
in the afternoon a dense fog came on and the wind veered from north- 
east to east. We got under way at II a. m., and, leaving the break- 
water, we headed offshore for the fishing ground, steering a southeast 
course after passing Cape Henlopen, until 7.25 p. m., when the head 
sails were hauled down and we hove to for the night. 

The following day (May 6) the wind was from the southeast in the 
morning, veering southerly as the day advanced. 

At 8.25 a. m., hove to, to '* try " for mackerel with " toll-bait ^ (lat. 
38<^ 09' N.y long. 14P 06' W.) ; caught no fish. 

At 8.50 a. m., got under way steering southeast, which course was 
continued until 11 a. m., when it was changed, and until 5.35 p. m. the 
vessel made a course nearly north-northeast. Only one fishing vessel 
was seen during the day, and she was heading in a southerly direction. 
At 5.35 p. m., hove to, to " try " for fish, but did not "raise" any (lat. 
380 43' i^., long. 73^ 48' W.). We then hoisted the head sails, and put 
out the large to wing-net, which was towed for forty minutes. There 
were several specimens of young hake and i)ollock and other forms of 
marine life taken in it. 

May 7, the wind was southeasterly, varying from a light to fresh 
breeze, the weather generally clear with intervals of fog and haze. 

At 1 a. m., set one mackerel and one herring gill-net (lat. 38^ 52' N., 
long. 73^ 40' VV.). Hauled the nets at 5 a. m., but found no fish in them. 
At 10 a. m., in lat. 39° 12' N., long. 73o 22' W., tried to ''raise ^' mack- 
erel with "toll bait," but failed. At 3 p. m., made another attempt with 
the same results, in lat. 39^ 20' N., long. 73^ 08' W. Hand-lines were also 
put out in the last-mentioned position and one codfish was caught. At 
5.30 p. m., got under way and steered west-southwest, which course was 
changed to southwest later in the day. At 11.45 p. m., hove to for the 
night with head sails to windward. 

May 8, there was a moderate breeze from south-southeast. 

At 4.45 a. m., filled away an<l steered a S\V. J S. course. At 10.28 
a. m., hove to for mackerel, but " raised " nothing. During the morning 
a steamer, which resembled in appearance the fishing steamer Xorelty, 
passed us to the northeast. 

At 1 p. m. we spoke with the fisliing schooner Xeponsef^ of Boston, 
and her captain said that he had recently spoken with the steamer 
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JToveltyj the latter being boand for New York' with a fare of fresh mack- 
erel, taken recently in lat. 37o 48' K, long. 74^ 35' VV. This position 
is given as approximate, and may vary a few miles from the exact po- 
sition where the fish were taken. 

During the latter part of the day we continued our course to the 
southwest, the four fishing vessels which were in company with us 
steering in the same direction. In the afternoon the weather was foggy 
with a moderate south-southeast wind. Between 8,20 and 9 p. m. we 
saw five schools of fish " firing '' in the water; the bright phosphores- 
cence caused by the movements of the fish in the water made their 
presence very clearly defined. By their movements I concluded the fish 
were mackerel. The position where these fish were seen was lat. 38^ 
08' N., long. 740 18' W. 

We continued on our southerly course until 1 a. m., on the 9th, since 
I was anxious to ascertain, as far as possible, the extent of area covered 
by the schools of fish we had seen on the previous evening, but the 
prevalence of foggy weather during the night prevented us from seeing 
schools of fish at any considerable distance from the vessel, and it is 
probable that if the conditions had been more favorable we might have 
seen many more schools than we did. 

At 1 a. ni. we hove to. At 5.20 a. m. made a ^'triaP' for mackerel 
with *' toll-bait " but caught none. ^ 

At 6 a. m. got under way and steered to the southward. At 7 a. m. 
sixteen fishing-vessels were seen; most of them were headed to the 
eastward. Soon after we spoke with the fishing schooner Margaret 
Smith, of Portland. Her captain said that he had seen an abundance 
of mackerel during the past eight days; the first in the latitude of 
Cape Henry, and about 50 miles offshore, and later he saw them in 
greater or less abundance, both night and day, on the ground which he 
had crossed over. He had, however, he said, found them extremely 
*' wild," and difficult to catch with a purse-seine. 

We next spoke with the schooner Ralph Hodgdon, of Gloucester. Her 
captain told me that he had seen several schools of mackerel, during 
the previous night, in the vicinity of the position we were then in (lat. 
370 48' N., long. 740 15' W.), and he had also seen four large schools of 
fish that morning. He " shot" his seine around one of these schools, 
but did not catch any fish. 

Captain Greenlow, master of the schooner Carrie E. Parsons, with 
whom I had an interview, said that this body of fish, which had so re- 
cently been seen, ho believed to be the same that he met with on May 1 in 
lat. 360 47' N., long. 74° 53' W. Since he met with these mackerel on 
the Ist, he said that he had cruised northwardly to his present posi- 
tion, a distance of about 60 miles, and during that time had seen large 
schools of fish nearly every day. 

He also declared that sea geese (Phalaropes) were so numerous during 
that time (May 1 to 8) that they were often exceedingly troublesome to 
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the fishermen, since, when the mackerel wonld come to the sarfooe, a 
large flock of these birds woald light upon the water and frighten the 
fish, thus making it exceedingly difficalt to efifect a capture in the parse- 
seine. 

At 11 a. m. we filled away and stood to the northward. At 3 p. m. 
had a ^^ trial" for mackerel with << toll-bait," but caught nothing. We 
then continued our course t/O the northward until 8 p. m., when we hove 
to and set two gill-nets in lat. 38o 10' K, long. 74° 11' W. The wind at 
this time was east-northeast, with foggy weather. 

Before setting the gill-nets, the small surface towing net was put cue 
and a large amount of copepods was taken in it. It was evident that 
"mackerel feed" was abundant. 

On May 10 there was a moderate to fresh easterly wind and foggy 
weather until late in the day, when the fog cleared. 

At 4 a. m. hauled the gill-nets. Fourteen mackerel were caught in 
the herring gill-net and seven mackerel in the mackerel net. These 
fish ranged from 11 to 12^ inches in length. Specimens were saved 
and the remainder of the fish carefully eviscerated and their stomachs 
were preserved in alcohol. 

A mackerel shark, which was entangled in the net, was also taken in 
this haul. The fish^was skinned by Dr. Bean, who preserved the skin 
for the National Museum. 

At 6 a. m. hove to to '' try " for mackerel with " toll-bait," but with- 
out success. 

The continuance of foggy weather and a fresh easterly wind, which 
prevailed during the greater part of the day, made it so difficult to 
make observatious that, after finishing the trial for mackerel, we lay by 
jogging with head sails to windward. At 4.10 p. m. the fog cleared, and 
eight fishing schooners were seen to the southeast of us. Soon after 
we filled away to the northward, close hauled by the wind. 

At 6.40 p. m. put out the large and small towing nets and towed them 
for half an hour. In the small net some copepods were taken, while 
specimens of young pollock and hake were obtained in the larger net 

On the 11th, fog prevailed during the greater part of the day, with 
calms and light to moderate variable winds. 

At 6.15 a. m. hove to to "try" for mackerel with "toll-bait," but 
caught nothing. 

When the weather cleared in the afternoon we saw twelve fishing- 
vessels and one barkentine. The former were mostly to the southwest 
of us, the most distant Vessel about 6 miles away ; they were heading 
to the northeast. 

At 2.30 p. m. I went on board of the schooners Warren J. Crosby and 
MoUie AdamSj both from Gloucester. Each of these vessels hud taken 
small catches of mackerel, principally mixed fish, during the ])revioiis 
night. Captain Jacobs, of th" Mollie Adams^ had taken a sm;vll school 
of large-sized mackerel, some individuals measuring from 13 to 15 indies 
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in length. He expressed his belief that six or seven vessels of the 
fleet had obtained fares of mackerel daring the night and had sailed 
lor market. Daring the latter part of the day we steered a northeast 
oonrse. At 7.30 p. m. we hove to and set two mackerel gill-nets and 
one herring gillnet in lat. 38^ 30' N., long. 73^ 65^ W. 

Daring the evening we saw torches burning on board of several fish-* 
ing vessels to the northwest, which indicated that those vessels had 
taken catches of mackerel, or were among the schooling fish. 

The following morning (May 12) the wind was easterly, blowing a 
moderate breeze ; the weather clear and pleasant. 

At 4.30 a. m. hanled the gill- nets and foand one mackerel in the her- 
ring net, and a few small dogfish. As soon as the nets were onboard we 
got ander way and stood to the northward in the direction of a fishing 
vessel which we saw ^* lying to" ander her mainsail, and the crew of 
which were basy dressing fish. The vessel proved to be the Warren 
J. Crosby^ of Gloucester, and her captain reported catching 70 barrels 
of mackerel daring the previous night. These mackerel, he said, ranged 
from 11 to 13 inches in length. Shortly after we spoke with the 
schooner Lizzie Maud, Her captain reported leaving New York the day 
before. Up to that time, he said, about twenty-five vessels had landed 
fares of mackerel at that port, most of the fish being taken between the 
parallels of 37 and 38^ 40^ north, from 15 to 25 miles offshore. All 
vessels landing fish reported that the body of fish from which they ob- 
tained their catches covered an area of about 25 to 30 miles north and 
sonth, and about 15 miles from east to west, and had occupied that po- 
sition for nearly ten days. At 8 a. m. twenty-seven sail of fishing ves- 
sels were seen, most of them '^jogging." Put out the small towing net 
and collected some Crustacea and a lot of minute shells which were float- 
ing in the water. We made a trial with *< toll-bait" for mackerel in the 
evening (lat 38^ 40^ N., long. 73© 55' W.) but got no fish. In an inter- 
view with Captain Ohase, of the schooner Clara 8. Cameron^ he said 
that the body of mackerel seen by him this spring exceeds in amount 
anything he has experienced while engaged in the southern mackerel 
fishery. 

At 6.57 p. m., put out the large towing net and took a quantity of 
crastacea and small floating shells, our position being lat. 38^ 40^ N., 
long. 730 55^ W. The vessel was headed to the northwest dnring the 
night, and a lookout was stationed at the mast-head to watch for fish. 
Saw nine schools of fish between 9 and 10 o'clock p. m. 

On the morning of May 13 the wind was west- southwest, hauling to 
northwest and northeast later in the day. At 7 a. m. our course was 
southwest by south ^ sonth, seven fishermen in sight, steering in the 
same direction. We sailed 57 miles in this direction, and saw three 
fishermen ahead ^* haul to " and drop their seine-boats; soon after we 
saw five large schools of fish. The seine-boat of the schooner Henry 
MorganthaUj of Portland, was seen taking mackerel. TVi!^ 9ioTQ^aulV.a>k 
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soon '^ hove to " alongside of her boat to ^^ bail out " the fish from the 
seine. I went on board of her. The catch was estimated at aboat 200 
barrels; and the fish ranged from 11} to 13} inches in length. Two 
other vessels made haals of mackerel later in the evening. The posi- 
tion in which these fish were taken was lat. 37^ 48' N., long. 74° 13' W. 
We afterwards learned that other schooners took fish in about the same 
locality, as well as 20 miles to the westward. We hove to for the night 
at 8 p. m., with head sails to windward. 

On the morning of May 14 the wind was moderate from east-soath- 
east, veering to northeast by east at 4.30 a. m., and increasing to a 
fresh breeze. At 11.20 a. m. there were forty sail of fishing vessels to 
the southwest of us. On account of the extremely rou^ weather no 
trials for fish were made during the day. 

May 15 the wind was light and variable. We spoke with the schooner 
Lizzie W. Smith and told her captain of the recent catches of mackerel. 
At 7 a. m., made a " triaP' for mackerel with " toll-bait " (lat. 38^01' 
N., long. 740 18' W.), but got nothing. We then got under way and 
steered northwest by the wind; later, we changed the course to north- 
east and ran 32 miles in that direction. At 8.50 p. m., spoke with the 
schooner Edward E. Webster, of Gloucester. Her captain reported tak- 
ing a fare of 125 barrels of mackerel that evening, in lat. 38^ 41' N., 
long. 740 16' W. We -ran 12 miles farther to the northeast from this 
position and saw thirty-two large schools of fish. After leaving the 
fleet we saw only two fishing schooners. We hove to for the night at 
11 p. m. 

tin the following day (May 16) the wind was from northeast to north- 
east by north. 

Being short of supplies, we set all light sails at 12.30 p. m., and headed 
for Delaware Breakwater, where we arrived and anchored at 8.05 p. m. 
There were four mackerel schooners, several coasting vessels, and the 
U. S. cruiser Hamilton, at anchor at the Breakwater. 

On May 17 there was an easterly wind and heavy swell. After ob- 
taining the necessary supplies for the vessel, I went onboardofthemen 
haden steamer Nellie E, Rawson, and learned from her master, Captain 
Steelman, that the first catch of menhaden this year was made on the 
previous day, the 16th instant, and that the fish were fifteen days later 
than usual. 1 was also informed by Captain Valiant, who commands 
another menhaden steamer, that small bodies of menhaden had been 
moving northward past the Delaware since the 2d of May. 

Both captains said that daring August of last year quantities of 
mackerel, 7 or 8 inches in length, were seen between Hereford Inlet 
and Barnegat. In the afternoon two other fishing-vessels anchored at 
the Breakwater. 

May 18 began with a moderate wind from southeast to east-southeast, 
which increased to a fresh breeze in the afternoon. A tisliiii<:r.scli(>oner 
arrived in the afternoon and reported «i rough sea and fo^gy weather 
outfi/de. 
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I learned from Oaptain Thomas, of the flshing-schooner Maud S.j that 
on May 10, in latitude 37o 07' N. and about longitude 749 40' W., 
lie took 47 barrels of mackerel. These flsh were apparently a part of 
the same body of mackerel seen on that date in latitude 38o lO', which 
would convey the idea that the schooling flsh covered something over a 
degree of latitude. 

On May 19 the weather was clear and flne. At 9 a. m., got under 
way, but on account of light wind we were compelled to anchor again ; 
1.20 p. m. got under way with a light east-southeast wind which hauled 
to south-southwest, and after passing Cape Henlopen we steered east 
by south ^ south. Passed eight schools of menhaden between 6.40 and 
8 p. m., about 18 miles off shore. Put out the small towing net in the 
evening and took an abundance of Crustacea and other objects which 
we supposed to be fish eggs. 

May 20 began with a gentle breeze from south-southwest to south- 
west, with foggy weather. Put out the small towing net and collected 
a lot of Crustacea and some flsh eggs. At 6.15 a. m ., hove to and " tried^ 
for mackerel with " toll-bait," also put out hand-lines baited with fresh 
clams for bottom flsh, but got nothing. Our position was lat. 38^ 42' N., 
long. 70^ 31' W. Got under way again at 7.55 a. m. ; saw fish schooling 
some distance from the vessel at 11 a. m., but could not determine the 
species. Changed our course to northeast by east at 2 p. m. The fog 
lifted at 5.50 p. m., and we saw fishing- vessels to the northeast of us. 
Put out the large and small towing nets and took some small fish in the 
former and an abundance of Crustacea in the latter (lat. 38° 50^ N., 
long. 749 OQ' W). At 8 p. m. the fog set in and the vessel was hove to 
for the niglit, with head sails to windward. 

The following day (May 21) the wind was from southwest to west, 
accompanied by foggy weather until 3 p. m. Got under way at 3.25 
a. m., steering northeast by east. Spoke with a pilot-boat at 11 a. m., 
and was informed that there were plenty of mackerel off shore 14 to 20 
miles southeast of Barnegat. We ran on the northeast by east course, 
16 miles ; changed to north-northeast, and sailed 14 miles, and then 
Htood to the north by west for 13 miles. Spoke with the fishing-schooner 
Margaret Smithy of Portland, at 5 p. m., steering to the eastward, and 
told her captain what 1 had learned from the captain of the pilot-boat ; 
«he afterwards changed her course to the northward. Between 9.30 
and 10.30 p. m. we passed through about twelve schools of fish. At 
10.30 p. m. hove to for the night under mainsail, and set one mackerel 
and one herring gill-net at the surface (lat. 39^ 40^ N., long. 73© 38' W). 

The wind on May 22 was moderate from southwest to west-southwest, 
with foggy weather. Hauled the nets and found three male and one 
female branch alewives in them. At 8 a. m., used the small towing net 
(lat. 390 43' N., long. 73^ 49' W.), took a small quantity of entomostraca. 
Surface annelids were taken in a dip net about the same time. At 8 
a. m., we stood to the northwest, and at 9.45 a. m. hov^ ttt ^wii^^ \Xv\^*k^^^ 
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** toll-bait" for forty five minutes, also used the band-lines; caught no 
fish. At this time the weather was so foggy that we hoisted the jibs 
and hove to with head sails to windward. 

During the afternoon the foresheet was eased off and the hand-lines 
put overboard. Dr. Bean caught a hake weighing 6 or 7 pounds. The 
fog partially cleared in the afternoon, and at 5.30 p. ra. we spoke with 
the schooner John G, Whittier. Her captain wanted information in re- 
gard to the fleet and mackerel. Soon after we filled away and stood on 
a northwest course for II miles. We then hove to and "tried" for 
mackerel with " tolLbait " (lat. 39o 34' K, long. 73o 55' W.), but " raised " 
no fish. The small towing-net was used (lat. 39^ 45' N., long. 73o 49' 
W.) about 8 p. m., and we took an abundance of Crustacea and young 
hake and pollock. We hove to for the night at 9 p. m., with head-sails 
to windward. A dense fog set in, which lasted until 5 a. m. the follow- 
ing day. We saw five schools of fish between midnight and 4 o'clock 
a. m., all of which were working to the northeast. 

We filled away at 4.20 a. m. on May 23 and steered north-north- 
east, 5 miles, then ran 15 miles in a north by east direction, changed 
the course to northwest by north, and sailed 4 miles; then stood to 
the northeast for IS miles; changed again to north-northeast, ran 12 
miles, and changed to northeast by east and stood in that direction 13 
miles. Saw several fishing-vessels to the northeast of us at 11.20 a. m. 
At 1.55 p. m. spoke with the schooner Porter 8. Roberts, of Gloucester. 
Captain Greenleaf reported having cruised from the latitude of Cape 
Henry to his present position without seeing fish. At 12.35 hove to and 
"tried" for mackerel in lat. 40o OG' N., long. 73^ 28' W., but did not 
succeed in getting fish. After this we got under way and stood to the 
northward. Spoke with the fishing-schooner Joe Hooker^ of Boston 
(lat. 40O 17' N., long. 730 10' W.), and her captain reported seeing a large 
body of fish in this vicinity last evening. At the time of speaking 
with the Hoolcer thirteen sail of vessels were in sight, extending some 
10 miles east and west and 4 or 5 miles north and south. At 8.03 p. m, 
hauled the head-sails to windward and "jogged" on the starboard 
tack. 

May 24 began with a very fresh south southwest wind. At 6.15 a 
m. kept off and steered east-northeast 30 miles, when we hov«*t(>and 
"tried" for mackerel (lat. 4(P 41' X., long. 720 00' W.). Finishing the 
trial we got under way and continued our course to the northeast. At 
3 p. m. sighted Montauk Point, bearing north by west, about 5 miles 
distant. We then changed the course to soutlieast by east, four fishing- 
vessels being seen in that direction. During the afternoon spokt* with 
the schooner WiUion H. Foy^ of (Tloucester. Her captain rcportiMl 
having cruised to the eastward of Bloek Island, but did not s«m» any 
mackerel. At 4.18 p. m. hove to and '^ tried" for mackerel about 13 
miles south-southeast from Montauk Point. This trial, as wtll as all 
others up to this date, proved frnitless. The wind being Croni the 
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8oath and the weather threatening we headed the vessel for Fort Pond 
Bay (in company with eight fishing-schooners, which were running in 
for shelter), where we arrived and came to anchor at 8 p. m. 

May 25 began with an easterly wind, foggy and rainy weather. 
Went on board of the menhaden- steamer Victor in the forenoon and 
learned from Gapt. Henry G. Fish that the first fish taken by the men- 
haden steamers of this vicinity were caught on the 12th of May, off 
Barnegat, and others were taken off- Shinnecock on the 16th instant. 
He stated that menhaden were numerous off Moutauk, but in very 
small schools. It was his opinion that the main body of fish had not 
then made its appearance; usually they reach Long Island Sound 
about the middle of June and pass northwards as far as Buzzard's Bay. 
There were twenty-nine steamers, he said, engaged in the menhaden 
fishery in that vicinity. 

Captain Chase, of the schooner Clara S, Cameron, reported having 
seen large bodies of fish southwest J south, 45 miles from Shinnecock, 
on the evening of the 23d; the fish were swimming too deep to ascertain 
the species. 

The fog disappeared at 6 a. m. on May 26, the wind being moderate 
from south by west to southwest. Got under way at 7 a. m., and 
headed toward Montauk. Made towing with small tow-net at 8 a. m., 
and found Crustacea and fish eggs very abundant. While in a calm off 
Great Pond we put out the hand-lines and caught a large sea bass. 
Montauk Point bore abeam at 10.50 a. m., and we shaped our course so 
as to pass 5 or 6 miles to the southward of Block Island. We saw a 
school of pollock south by east, 5 miles from Block Island. " Tried '^ 
for mackerel with " tollbaif south by east, 5 miles from the western 
point of Block Island, but notwithstanding that this trial continued 
for half an hour no fish were '^raised.'' It became evident, at this 
time, that the weather would be very unfavorable for the continuance 
of the investigation during the rest of the day, and I decided to run 
into Newport ; accordingly we came to anchor in the outer harbor at 
7.45 p. m. I telegraphed to Wood's Holl to have the vessel's mail 
forwarded to Newport. 

May 27 began with a moderate wind from south-southwest; weather 
foggy until 7.30 p. m. Went on board of the fishing-schooner Hattie 
Evelyn^ of Gloucester, during the evening, and was informed by Captain 
Cromwell that he saw large bodies of mackerel on May 18 in lat 39^ 
21' N., long. 730 39' W. He followed them to lat. 39© 66' N., long. 72o 
46' W., and there lost sight of them. The vessel's mail arrived at 6 p. m. 

Oil the following day(May 28) there was a moderate wind from north- 
northeast, which increavsed to a fresh breeze at noon, with threatening 
weather, mist and rain at intervals. About twenty fishing vessels had 
arrived in the harbor for shelter at 8 p. m. Went on board of the 
schooner Elsie Smithy of Portland, Me. Her captain reported having 
secured, on May 27, 50 barrels of mackerel south -southeast of Block 
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Island about 15 miles. At th6 time he took his fish there were eighteen 
other fishing vessels present, of which twelve secured fares. ' The mack- 
erel ranged from 10 to 13 inches in length. 

Captain Thomas, of the schooner Mary H, Thomas^ informed me 
that he was among the fleet on May 27, and secured two schools of 
mackerel andalewives mixed. I learned from Captain Harty, of the 
schooner L J. Merritt, that about 40 miles southeast i south from Block 
Island he saw twelve schools of fish, but did not attempt to take them 
no iaccount of threatening weather. He also said that he had recently 
marketed a catch of 194 barrels of salt and 125 barrels of fresh mack- 
erel, which he caught on May 21 and 22 while cruising from south- 
east of Bamegiat to southeast of the light-ship off Sandy Hook. There 
seemed to be a large body of fish, wliicb, he thought, were working to 
the northward. 

The low barometer and threatening weather continued throughout 
the whole of the 29th. 

Got under way at 5 a. m. on May 30 and headed to sea, accompanied 
by fifteen sail of the fishing fleet, the wind at that time being moderate 
from north-northeast. Put out the small towing-net when outside of 
the harbor, and secured a large amount of fish-eggs. Young pollock, 
hake, and lumpfish were alwndant. At 1 p. m. the wind wa^ from the 
south and the vessel heading southeast, close hauled on starboard tack. 
About this time the lookout at the mast-head reported one of the ac- 
companying vessels dropping her seiue-boat for fish. 

At 1.30 p. m. saw six schools of fish, and worked up near them and 
threw ** toll-bait," liopiiig lo determine the species by this means. Posi- 
tion, lat. 410 lli' jS"., long. 71o 09' W. Later we hoisted out a dory and 
sent two men to ascertain the species. They reported alewives at the 
surface, but thought it probable that mackerel were mixed with them. 
Subsequently we saw several schools of fish swimming with their head.i 
out of the water, which we thought to b<» mackerel. Sent two men in 
a dory equipped with hand-lines and ** toll-bait,^ and instructed tliem 
to throw bait in the center of the schools and secure as many specimens 
as possible. They were unsuccessful, however. Tliis position was about 
10 miles west-southwest from Gay Head. We used the towing net 
here and got a lot of small Crustacea, such as is usually called '' seed,*' 
or "mackerel feed,'- by the fishermen. At 7 p. m., when about 9 miles 
southwest ^ west of No Man's Land, we put out the large towing-net for 
thirty minutes, and secured five young hake. The vessel was hove to 
for the night at 7.35 p. m. During the day we noticed that a large por- 
tion of the fleet had their jibs down and seine-boats out, which indic^atei? 
that fish had been captured. 

In the early morning of May 31 the weather was fo^rgy, with an east- 
erly wind, which increased to a fresh breeze at daylight. At 5 a. m. th^^ 
fog cleared, and soon after we filled awai>, steering north^^ast A nort!), 
for Vineyard Sound. 
Mavinff received orders directing me to report at Wood's IIoll on or 
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aboat Jane 1 the vessel was headed for that place aod anchored off (he 
Fiah Coinmiasion wharf at 1.30 p. m. Later tn the eveniDg the vessel 
was hanled alongside of the wharf. 

Daring theda; (June 1) we landed the collections made on thecraiw 
and prepared them for shipment to Washington ; also pat ashore some 
nets and other apparatus for storage in the Fish Commission building. 
Took on boanl halibut trawls and buoys, to be used on the contemplated 
trip to the Galf of St. Lawrence. 

Jane 2 the weather was rainy and foggy. At 10.30 a. m. hanled out 
into the stream and anchored. 

My orders directed me to report at Gloucester after landing the ma- 
terial collected on the cruise. Accordingly got under way at 8 a. m. 
on June 3, with thewindfromsouthby west to south west by south blow- 
ing a moderate to fresh breeze. Passed the Highlands of Cape Cod and 
hove to at 11 p. m.; weather very foggy. The fog cleared at 2 a. m. on 
Jane 4, and we continued our coarse for Gloucester, where we anchored 
at 4.40 a. m. 

Tmtperahire of air and vattr. 
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T^hU glunoifig potdtion, method of investigation, and resulte of trials for fish. 



Date. 



1887. 
Apr. 8 
8 
8 

8 



9 
10 
10 
10 
IL 
11 
11 
11 
12 
17 
24 
24 
26 
2« 
27 
27 
27 
28 
3U 

ao 

May 

7 
I 

7 
7 
8 

9 
9 



10 
11 
11 



Hour. 



1.34 p.m. 
5 12 p. m 
6.12 p.m. 

6.30 p.m. 



6.20 
545 
5.45 

10 
5.40 
5.40 
3.25 
6.]5 
6.30 

10 
5.35 
7 

5 30 
5.30 
9.30 
9.30 
5.25 
8.30 
8.45 
7.15 
8.25 
5.35 
1 

10 
8 
3 

10.28 
5.20 
3 
8 



p.m. 
a. oi 
a. m. 
a.m 
a. m. 
a.m 
p. m. 



to. 

m. 

m. 

m. 

m. 

m 

m. 

m. 

m. 

m. 

m. 

m. 

m. 
a.tu. 
p.m. 
a.m. 
a. m. 
p. m. 
p.m. 
a.m 
a. m^ 
p. m. 
p.m. 



Lat. 



6 a.m. 
6.15 a.m. 
7.30 p.m. 



12 


p. m 


15 


7 a.m 


20 


6.15 a. m 


•JO 


6.15 a.m 


21 


10.30 p. m 


22 


45 u. m 


22 


9.45 a. m 


22 


4 p. m 


22 


7 p. m 


23 


12.35 p.m 


24 


10 a.m 


24 


4.18 p.m 


26 


a.m 


30 


1.30 p.m 



o / 

37 23 

37 04 

87 04 

37 04 



36 
36 
86 
36 
37 
37 
36 
36 
37 
36 
37 
37 
87 
37 
37 
37 
37 
37 
38 
38 
38 
38 
38 
39 
39 
39 
88 
87 
38 
38 



45 
29 
29 
04 
22 
22 
58 
51 
32 
45 
34 
34 
23 
23 
43 
43 
43 
40 
17 
17 
09 
43 
52 
12 
20 
20 
25 
46 
18 
18 



38 18 

38 11 

38 30 

38 40 

r>s 01 

38 42 
.SS 42 

39 40 

39 :jo 

39 39 

39 39 

39 34 

40 06 
40 41 



Long. 



41 12 



o I 

74 45 

74 37 

74 37 

74 37 



74 63 

74 50 

74 50 

74 44 

74 39 

74 39 

74 49 

74 34 

74 62 

74 50 

74 26 

74 26 

74 01 
01 
15 

74 15 

74 15 

74 13 

74 28 

74 28 

74 06 

73 48 

73 40 

73 22 

73 08 

73 08 

74 06 
74 15 
74 11 
74 11 



74 
74 



Locality. 



74 11 

74 23 

73 55 

73 55 

74 18 
74 31 
74 31 
73 38 
73 41 
73 41 
73 41 
73 55 
73 28 
72 09 



OffVa. 

..do.. 

do .. 



70 09 



I .do ..... 



...do ... 
...do... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
...do... 
.. do ... 
...do ... 
...do .. 
...do .., 

do ... 

...do .. 
...do.. 

do .. 

Off Del 

do ... 

do .. 

do .. 

....do .. 
....do .. 

do .. 

do .. 

..do .. 

do .. 

do .. 

do .. 



Method 

of investiga- 

tion. 



ToUbait.. 

...do 

Haad-lines 



...do Tollbait. 

do do 

Off N.J GUlnetd. 



Gill-nete .. 



ToUbait.. 

do 

HaDd-liDea 
Toll-bait.. 

. . do 

Hand-lines 
Tollbait... 
Gill-nets .. 

do 

...do 

Toll-bait.. 
GUI-nets.. 
ToUbait.. 
Hand-lines 
Tollbait.. 
Hand lines 
Tollbait.. 

...do 

GUI-nets.. 
ToUbait.. 

— do 

Gill-nets . . 
Tollbait.. 

. — do 

Hand-lines 
Toll-bait.. 

. . . do 

... do 

GiU-nets . . 



Time ooca- 
pied. 



45 minutes. 



..do 

Off Del 

Off N. J 

— do 

— do 

do 

do 

— do 

<lo 

— do 

do 

S. SE. MoDtauk . 
Off Great Pond 
Off Block Island 



Toll-bait . . 

...do 

do 

Hand-lines 
GUI nets .. 
ToUbait . . 
Hand-Unes 

...do 

ToUbait .. 
. . do — 

. .. do 

do 

Iland-Iines 
Toll-bait.. 



Overnight.. 



1 honr 

....do 

....do 

. ...do ...... 

..do 

. do 

40 minates. 
Overnight. 

do 

...do 



Over night. 
80 minutes. 

... do 

...do 

. . . . do ....*. 
do 

. . do 

do - .. 

Overnight. 

30 minutes. 
....do ...... 

Overnight. 

80 minates. 

do 

....do ...... 

...do 

.. do 

...do 

Overnight. 



30 minates. 
...do ... 
Overnight. 

30 minates. 

...do 

do 

do 

Overnight. 
30 minutes. 

do 

... do 

. . . .do 

...do 

do 

. ... do 

...do 



Besolts. 



Nothing. 

Do. 
Two spioy-baoked 

dog-nsh. 
Twenty -one ale- 
wives and two 
maokereL 
Nothing. 

Do. 
Dog-fish. 
Nothing. 

Do. 
Dog-fish. 
Nothing. 
One menhaden. 
Two butter-flah. 
Nothing. 
Dog-fish. 
Nothing. 

Do. 
Dog-fish. 
Nothing. 
Six hake. 
Pollock and hake. 
Nothing. 

Da 

Do. 

Do. 

Do. 

Da 

Da 

Do. 
One codfish. 
Nothing. 

Do. 

Do. 
Twenty-one mack- 
orel and one 
mackerel shark. 
Nothing. 

Do. 
One mackerel and 

dog-fish. 
Nothing. 

Do. 

Do. 

Do. 
Four alewives. 
Nothing. 

Do. 
One hake. 
Nothing. 

Do. 

Do. 

I>o. 
Sea-baiv. 
Nothing. 
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JfOTSa ON THE CRUISE OF THE GRAMPUS ON THE SOUTHERN MACK- 
EREL GROUNDS DURING THE SPRING FISHERY OF 1887, BY TABLE- 
TON H. BEAN. 

The first voyage of the Grampus was made daring the latter part of 
March and the early part of April well to the southward, and resulted 
iu the discover}*^ of the first mackerel of the season April 8, off Smith's 
Island, iu Chesapeake Bay, north latitude 37^ 14', west longitude 74^ 
31K. Besides mackerel, the gill-nets captured alewives and menhaden, 
and collections of the minute crustaceans, on which mackerel are known 
to subsist, were taken in towingnets. At the end of the first voyage 
the Grampus came to Fortress Monroe, where the writer joined her, 
April 20, to make further collections of marine fishes and of the surface 
invertebrates upon which the fishes feed, with especial reference to the 
mackerel, the bluefish, and the menhaden. It was also part of our 
duties to seek new fishing grounds and to collect birds and other asso- 
ciates of the mackerel. 

The vessel was temporarily commanded by Capt. D. E. Collins, who has 
obtained the information given below with reference to the movements of 
the fleet and the localities in which catches of mackerel were made. The 
Grampus was supplied with towing-nets, gill-nets, lines of various kinds, 
and with toll-bait for luring fish. She had also a very liberal outfit of 
apparatus for general collecting, including nearly everything carried by 
sea going exploring vessels, with the exception of the beam trawl. 

The instructions to the Gramptis involved her cruising primarily with 
the fishing fleet after the mackerel had been located, but she was ex- 
pected also to look independently outside of the limits occupied by the 
fleet to ascertain whether or not mackerel could be found in advance 
of the fishing centers, or in any other direction outside, inside, or be- 
hind the position of the fleet. 

During the early portion of the fishing season the vessel extended 
her researches southward almost to Cape Hatteras, but she caught no 
mackerel until the Stk of April, off Chesapeake Bay. The investiga- 
tion was continued northward to Vineyard Sound, closing at Wood's 
Holl, May 31. 

ABEA INVESTIGATED BY THE OBAMPUS. 

Ftom April 22 to May 2 tlie cruising ground was from north latitude 
3iC IC to 380 24', \\oc»t longitude 75© 2(y to 73° 56'. From May 5 to 
May 16 we sailed over the region from north latitude 37° 45' to 39° 2(K, 
west longitude 74° 36' to 73^ 19'. From May 19 to May 31 we were 
cruising offshore between Five Fathom Bank lightship (entrance to 
Delaware Bay) and Vineyard Sound, keeping generally within the area 
wxsnpied by the fleet. 

Bull. U. S. F. C, 87 16 
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BAD WBATHBB ENCOUNTERED. 

From April 22 to May 2 we encouDtered very bad weather, which 
operated unfavorably to the mackerel fishery. During all this time 
there was but one day when the conditions were favorable for the 
schooling of fish at the surface. The schools that we observed daring 
this time were almost invariably too deep to be seined, and it is quite 
probable that the great mass of the fish passed northward unobserved. 
In the region traversed by us the schooling fish were seen principally 
at night, and we could not tell with certainty whether they were 
mackerel alone or a mixture of several species. 

Our last cruise was marked also to a large extent by bad weather, 
cold easterly and southeasterly winds, with fog. The result of this un- 
propitious weather was a very light catch and an unprofitable fisb^y. 

THE FLEET. 

During our first cruise we observed a« many as fifty sail all in sight 
at the same time. The majority of these vessels had been on the grounds 
fully six weeks, and yet their catch up to the 1st of May scarcely 
amounted to a good fare for a single vessel. During the second cruise 
we never saw more than fifty vessels at one time, and the bulk of the 
fleet were rarely in the centers of abundance of fish. On the 11th of 
May we counted fourteen vessels, extending in a semi-circle from south 
east to northwest, the most distant ones being 6 or 7 miles from us. 

May 12, in latitude 38o 3:1', longitude 74^ 15', we counted forty-four 
sail. 

May 13, in latitude 37° 48', longitude 74^ 13', there were eleven sail 
in sight, several of which caught mackerel measuring from 11 to 13J 
inches, in quantities ranging up to about 200 barrels. 

May 14, at noon, in latitude 38^ 09', longitude 74^ 25', forty sail were 
counted from aloft. 

May 15 the Grampus was on her way to Delaware Breakwater, and 
during that evening, before the moon rose, we sailed through great 
masses of fish about 15 miles to the southward of Five Fathom Bank 
lightship. We had left the majority of the fleet far to the southward, 
and only two vessels were catchin<; fish as we came alon^. We then 
went into Delaware Breakwater, where we were detained several days, 
and after starting upon the final cruise we saw only oecat^ional fisher- 
men until in the evening of May 23, in latitude 1(P 19', lonfxitude 7;P 
06', thirteen sail were in sight all jognrinor. On this day we spoke a 
pilot-boat, which reported a fleet May 20 of ai)out twenty-five sail 30 
miles southeast from r>arnef4:at in the midst of an abnndanee of llsh ; 
but foggy weather interfered with the flshin^^ We then enn'sed along 
in the waters oil Long Island, lying to at ni*:lit and nsin;^ our nets 
whenever the weather permitted. 

May 24 we were obliged to make a harbor in Fort Fond Bay, «astrrn 
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end of Long Island, where we were detained until the 26th by fog. 
Eight vessels left in company with ns. After passing Montauk these 
vessels sailed about east-southeast, and were joined by several coming 
from the westward. We saw two seiners anchored at Block Island and 
ten in the harbor of Newport. 

May 29 there were about twenty mackerel fishermen in Newport 
Harbor, several of which left with their boats on deck, probably bound 
home. 

May 30 there were about twenty-seven sail among the fish, 10 or 12 
miles east-southeast from Block Island. 

May 31 there were twenty-one sail in the vicinity of No Man's Land 
and Martha's Vineyard, mostly working towards Vineyard Sound. Some 
vessels, however, abreast of No Man's Land had their jibs to windward. 
At 10.16 of this day as we were tacking through Vineyard Sound I 
counted 16 fishermen jogging to the northwest of No Man's Land, while 
several others were working through Vineyard Sound. 

NOTES ON FISHES. 
LOPHIUS PISCATOBIXJS. 

April 23. A few young examples were caught in a purse-seine by 
Capt Sol Rowe, 30 miles off Hog Island, in company with Prionotusj 
Clupea^ 8qualu8y and young Scomber. 

May 12. In north latitude 38© 40^, west longitude 73o 53', a young 
individual about a centimeter long was taken at the surface. 

May 30. See. under ^^Fish Eggs " an account of the egg-masses seen 
in Narragansett Bay. 

HIPPOGLOSSOIDES, Sp. 1 

May 22. In about north latitude 39° 45', west longitude 73° 40^, four 
young examples of a flounder which appears to be Hippoglossoides plates- 
ioides were taken at the surface at 8 in the evening ; the largest is 17 
millimeters long, its dorsal fln has about 80 rays, and traces of several 
cross-bands on the sides are plainly visible as in young Aphoristia ; the 
tail is somewhat produced and tapering. 

OITHARIOHTHYS, Sp. 

April 27. Some specimens were found in stomachs of hake in north 
latitude 37^ 43', west longitude 74© 15'. 

HIPPOGLOSSUS VULGARIS. 

Captain Williams, of the O. P. Whitynan^ says that he knows of the 
capture of this fish off the Delaware coast. 

OOBYPH^NOIDES RUPESTEIS. 

A single specimen was found floating alive at the surface in north 
latitude 36© SO', west longitude 749 33/^ by Oapt. Sol Eowe, of the 
9c||Ooner WiUiam H. Foye. 
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POLLAOHIUS YIBENS. 

April 27. Two young individaals were taken in the towing-net in 
north latitude 37° 43', west longitude 74° 15'. A large example weigh- 
ing about 20 pounds was caught in the same locality, in the evening, 
by Captain Collins. In its stomach was a large squid. 

April 30. Four young examples were taken in north latitude 38° 12' 
45", west longitude 74© 26'. 

May 1. At 6 p. m., in north latitude 37° 36', west longitude 74^ 31', a 
young example was caught in the large tow-net. 

On the 6th of May, in latitude 38© 43' N., longitude 73© 48' W., 
young examples were obtained in the towing- net, and in the evening of 
May 10, in north latitude 38^ 11', west longitude 74^ 02', young speci- 
meus were caught in the same net. On the evening of May 22, in about 
north latitude 39^ 45', west longitude 73^ 49', a young example was 
taken in the towing net. 

May 26 a school of pollock was seen at the surface by the Grampus^ 
between Montauk and Block Island. A large one was caught on a blue- 
fish lirail. 

Young specimens caught in dip-net. May 30, under floating rock- weed. 

OADUS MOBBHUA. 

May 7. A single fine cod was caught from the OrampuSy using men- 
haden for bait, iu about north latitude 39^ 20', west longitude 73° 09'. 

Capt. D. E. Collins has seen cod in the well of the Orampus swinging 
on their heads as a pivot. 

PHYCIS, sp. 

May 1. At 6 p. m. two young individuals were taken in the towing- 
net, in north latitude 37o 36', west lon^ntude 74o 31'. 

May 6. In north latitude 38o 43', west longitude 73^ 48', young hake 
were taken in the towing-nets. 

May 10. One young example was taken iu north latitude 38^ 06', west 
longitude 74^ 13', and iu the evening in north latitude 38^ 11', west long- 
itude 74^ 02', more of the young were obtained. 

May 12. Youngspecimens were caught in the dip-net, and in the even- 
ing in north latitude 38^ 4u', west longitude 73^ 53', the large towing- 
net took three young examples. 

May 20. In north latitude 38^50', west longitude 74^ OG', young 
hake were obtained in the towing-net. 

May 22. At 8 p. m., in about north latitude 39° 45', west longitude 
73° 49', a young specimen was obtained in the towing-net. 

May 30. About 9 miles southwest J west from No Man's Land five 
young hake were obtained in the towing-net, tbe largest of tbein nearly 
2J inches long. Youngspecimens were caught ia dip net j others, un- 
der floating rock-weed. 
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PHYCIS OHUSS. 

May 22, in about north latitude 39o 36', west longitude 730 37', using 
fresh clams for bait, the Grampus took a small male of this species. 
In its stomach were large Amphipods, Its spermaries were white and 
well developed. 

May 30, in about north latitude 41° 12', west longitude 71° O^, an 
individual of this species was caught on the hand-line. On the same 
day, about 14 miles southwest i west from Gay Head, several small 
examples were again taken by the same method. 

PHYCIS TENUIS. 

In the morning of April 27, with pork bait, we caught six hake in north 
latitude 37^ 43', west longitude 74^ 15', at a depth of 36 fathoms. In 
weight the fish ranged from about 3 to 12 pounds. In their stomachs were 
the |)en of a squid, a Citharichthys, and another fish which was unrecog- 
nizable. On the evening of the same day hake were taken in abundance. 
They were well fed and in fine condition ; their stomachs contained 
PrioiMtus^ CentropristiSj Clufea cestivalis^ Scomber scomhriM^ and the 
little flounder observed in the morning. The fishing bank is in north 
latitude 37° 43' to 37© 45', west longitude 74© 15', depth 36 fathoms. 

May 7, two individuals were taken in north latitude 39^ 20', west 
longitude 73^ OO', using menhaden for bait. 

May 22, in about north latitude 39° 36', west longitude 73o 37', the 
Orampus tried hand-line fishing with fresh clams ; two specimens of the 
common hake were taken. In the stomach of one of them was an 
unrecognizable eel-shaped or blenniform fish. These examples were 
females with ver3' small ovaries. 

On the same day a young example, 2 inches long, was caught at the 
surface in latitude 39^ 45', longitude 73^ 49^. 

ONOS CIMBRIUS. 

Young specimens were caught in the dip-net May 12. 

Again in the evening of May 12 in north latitude 38^ 4(K, west lon- 
gitude 730 53', the large towing net captured a young rockling. 

On May 20, in north latitude 38^ 50', west longitude 74© 06', a great 
many young rockling were caught in the towing net. 

OYOLOPTERUS LUMPUS. 

Young specimens were caught in dip-net May 30, under floating rock- 
weed| in Narragansett Bay. 

PRIONOTUS. 

April 23. Captain Rowe took in a purse seine, 30 miles ofif Hog Island, 
al)out 25 or 30 barrels of sea robins in company with alewives, young 
dog-fish, a few young Lophiwt, and three tinker msickerel. This was a 
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most unusual and unexpected catch, the sea robins being true bottom 
fishes. 

OOTTUS OOTODEJOEMSPINOSUS. 

May 3P. About 14 miles southwest i west from Gay Head, we caught 
an 18-spined sculpin on the hand-line.* 

SCOMBER SCOMBRUS L. 

Localities of mdckerelj 1887. 

April 8. Schooner OrampuSj off Smith's Island, mouth of Chesa- 
peake Bay, caught two mackerel with ale wives. Another vessel was re- 
ported to have taken some about that time. 

April 10. Captain Keene, of the schooner Howard Holbrooke reports 
having seen small schools and two large schools at night in north lati- 
tude 370 50', west longitude 73° 13' 5 these were supposed to be large 
school fish. The schooner John 8. McQuinn saw fish on the same night. 

About April 20, Capt. Sol. »lacobs and Captain Nauss stated that 
there was quite a body of fish in north latitude 37° 25', to 37° 40', and 
west longitude 749 26' to 74^ 35'. It was observed that alewives were 
more or less mixed with the mackerel usually, and it was remarked by 
the fishermen up to the end of April that the mackerel schooled mostly 
at night. 

April 23. Capt. Sol. Eowe caught three tinker mackerel in a purse 
seine, 30 miles off Hog Island, in company with Frionotus^ Glupeaj Squa- 
liis and Lophius, 

April 27. Capt. Joseph Smith, sclioont^r Alice M. Center^ saw his 
first school of mackerel in north latitude 37o 36', west lonnritude 74^ 42'. 

April 27 or 28. Captain McKay is 8ai<l to have seen large mackerel GO 
miles south of No Man's Land. 

In the latter part of April, the schooner ilfe?/.s,9a Z). i?oZ>iw« saw a quan- 
tity of small mackerel in the night, about north latitude 38^ 17', west 
longitude 74© 15'. 

May 1. Captain McGowan was in a school of mixed fish in about north 
latitude 36^ 43', west longitude 14P 43', and says that the body of fish 
was the largest he has seen in the south in five years. 

The schooner Carrie Parsons^ on the night of May 1, saw a large mass 
of mackerel in north latitude 36^ 47', we.st longitude 74^ 53'. 

May 2. Captain Smith next saw the mackerel in about north latitude 
370, 50 miles east by south from Cax)e Charles, fle followed them about 
35 miles north northeast. 

May 2. Captain Fernald, schooner Lilla B. Fernuld, caufcht some 
mackerel off Hog Island, in 17 fathoms. The schooner Lulu Wilbur 
also took some. 

May 3. Steamer Vidette from Mobile, at New York, reports in latitude 
36^ N". water fairly alive with schools of mackerel j mackerel tied 50 
miles north. 
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May 4. About this date the schooner Edith Rowe reports having taken 
200 barrels of small mackerel 18 or 20 miles southeast from Barnegat. 

May 5. The schooner Carrie Parsons saw a large body of fish at night 
Id north latitude 37o 08'. 

May 7. The schooner Carrie Parsons saw plenty of fish at night in 
uorth latitude 37o 30', west longitude 74^ 39' ; 28 fathoms. 

May 8. Between 8 and 9 p. m. we saw from the Orampus five schools 
of fish, one of them very large; north latitude 38° 03', west longitude 
740 18'. 

May 8. The schooner Ralph Rodgdon^ of Gloucester, saw several 
schools in the morning and at night in uorth latitude 37^ 48', west lon- 
gitude 740 15'. 

May 9. Captain Smith caught 104 barrels salt and some fresh in 

north latitude 37^ 50', west longitude 74^ 34'. His was the northwest 

vessel of the fleet and alone, the fleet of thirty sail being barely visible 
to the southeast. 

May 9. The schooner Margaret S, Smith reports a large body of mack- 
erel extending from north latitude 37° 46', west longitude 74^ 15' to 
Gape Henry. They were showing up well day and night for a week 
except May 8. 

The catch of eight vessels in a fleet of twenty-one or twenty-two was 
all made between latitude 37° 20' and 37^ 40' ; longitude 74P 28' and 
740 SO'. 

May 9. The schooner Clara 8, Cameron reported the capture of 50 
barrels of large fish, not mixed with small ones. At night Captain 
Carroll took about 12 barrels o:' mixed fish, twotliirdsof them between 
11 and 12 inches long, the rest tinkers. Capt. Sol Jacobs also made a 
small haul of the same kind. At this time the water was full of "slicks.'' 
The fish were very wild, and most of the sets failed. 

May 10. Captain Thomas, schooner Maud 8y took 47 wash-barrels in 
north latitude 37° 07', west longitude 74P 40' ; 35 fathoms. 

May 10. The gill-nets of the Grampus^ in north latitude 38o 07', west 
longitude 74^ 21', caught twenty-one mackerel and one mackerel shark. 
The mackerel ranged in length from 11 to 12| inches. Most of them were 
alive, and one put in the well recovered fully. All were meshed in the 
south side of the nets, seven in the lower part of the mackerel-net, and 
fourteen well up in the surface herring-net. The depth of the school 
may therefore have been 5 fathoms or more. None of the fish were 
nearer than 3 feet from the top of the net. 

On this night Capt. Sol. Jacobs took a small school of 13 to 15 inch 
fish. He saw a number of small schools, but no large ones. 

May 11. Captain Williams reported having seen several schools at 
night about 35 miles north- northeast of latitude 38^ 34', longitude 
740 15'. 

May IL Captain Carroll, schooner Warren J. Crosby^ caught 75 bar- 
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rels of large mackerel in the night He says four or five other vessels 
caught fish in our vicinity. 

May 12. The mackerel from May 3 to this date seem to be located be- 
tween 370 and 380 10' north latitude, and 74P 28' to 76o 25^ west longi- 
tnde* Some were caught as far north as 38^ 40', west longitude 73^ 52'. 
These were principally small and mixed, except one trip of large fish. 
The species was said to occupy a width of 15 miles east and west and 
to extend 25 or 30 miles north and south. 

May 12. Schooner M. 8. Ayer^ 60 miles south-southeast firom Gape 
Henlopen, seined 200 barrels round fish. 

May 12. Schooner Qrampus took one mackerel in gill-net at 4.35 a. m. 
latitude 38© 30^, longitude 73o 55'. 

May 12. Captain McGowau left New York. He saw small schools off 
Scotland Light-Ship, which he thought were large fish. Schooner GoL 
J. H. French^ coming from northward, reports a small school or two. 

Captain Spurling, schooner Lizzie Mavd, reports twenty-five sail ar- 
riving at New York since May 3. The fish were taken from 15 miles off 
Smith's Island, Maryland, to 50 miles off-shore, latitude of Cape Henry. 
Captain Chase, schooner Clara 8. Cameron^ reports the southern body 
of fish enormous and very wild. 

May 13. In north latitude 37^ 48', west longitude 74o 13', 37 fathoms, 
a fieet of eleven vessels was working on the mackerel. About sundown 
four vessels set for fish, but one made a water haul, while the Henry 
Morganihau^ of Portland, Captain McGowan, the Caroline Vought^ of 
Boothbay, and one other vessel were successful. Captain Collins and 
I went to the Morganthau to see them bail in. They had about 200 bar- 
rels of mixed fish, ranging from 11 inches to 13J inches. She had just 
arrived here from New York. 

May 13. Capt. Sol. Jacobs, schooner Mollie AdamSy is reported to 
have caught mackerel in 12 fathoms off Winter Quarter Shoal. 

Captain Chase, schooner Clara 8. Cameron^ took 127 barrels of mixed 
mackerel at night off Winter Quarter Shoal. He saw milt but no eggs, 
and thought there were no females. 

May 13. Eight schools, mostly large ones, were seen from the Oram- 
pus at 7 p. m. A vessel near us caught a small school. The watch 
saw several more schools in the night. The location was latitude 37* 
48' N. and longitude 74o 13' W.; 37 fathoms. 

May 13. Captain Smith left New York and saw no fhshermen except 
Captain Joyce, who seemed to be going to market. He saw no fish on 
the way south. 

May 13. The schooner William M, Oaffney has just come from the 
northward. She cruised all the way from 15 miles off Fire Island and 
saw no fish. Our position was about north latitude 37^ 48', west longi- 
tude 740 13'. 

May 14. The schooner John O. Whittier came out of New York and 
sailed to the southward, keeping close in shore. She saw no fish. 
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May 15. Between 8.30 and 9.30 p. m. (38o 41' to 38o 51' north latitude, 
74<^ W to 740 W west longitude, 21 to 22 fathoms), Grampus saw eight 
or nine schools, some very large. At 9.45 a school about twice as long as 
the vessel was along- side. Between 11 and 12 p. m., twenty-four schools 
were seen. Between 12 and 2, five more were seen. All appeared to be 
working to northeast, some of them fast. The fish were only about 12 
miles southeast of the southern light ship (Five Fathom Bank), and 
we sailed through them for 10 miles. 

May 15. Six vessels joined the M. 8. Ayer in Philadelphia, each of 
them having 200 barrels or more. 

Scbooner Grampus saw multitudes of mackerel, alewives, etc., mixed, 
in noith latitude 38o 41' to 38° 51', west longitude 749 16' to 740 09', 21 
or 22 fathoms. The schooners Edward E. Webster and Warren J, 
Cronhy were seen taking mackerel. 

May 17. Schooner John 0. Whittier took 10 or 12 barrels of mack- 
erel, mixed with alewives in excess, ofif Five Fathom Shoal. Schooner 
Uattle L, Neumian caught some mackerel, with abundant alewives, in 
the same locality. 

Miiy \^. Captain Wilcox, steamer AUiska, seined 2 barrels of large 
mackerel ofif Shinnecock in 12 fathoms. 

Captain Cromwell, schooner Haitie Evelyn^ saw a large body of fish 
about in north latitude 39^ 21', west longitude 73^ 39', showing day 
and night and traveling north-northeast. 

May 19. Schooner Orampw saw numerous schools of fish from 6 to 
8 miles west-southwest from southern light-ship on Five Fathom Bank, 
and many more at night not far from this locality. These were sup- 
|M)8ed to be menhaden. 

May 19. Captain Cromwell reports the fish working fast east-north- 
east to east-southeast. 

May 19 or 20. Schooner Margaret 8. 8mith took good mackerel north 
by east from the southern light-ship on Five Fathom Bank. 

May 20. Schooner Carrie E, Parsons reports plenty of mackerel 30 
miles southeast from Barnegat. 

Captain Cromwell was in about 39^ 56' north latitude, 72^ 46' west 
longitude, 40 fathoms. The fish worked southeast ; eleven or twelve 
vessels were among them. After that they lost them. 

Captain Harty, schooner Israel J. Merritt, caught 189 barrels off Bar- 
negat. 

May 21. Numerous schools of fish were seen during the night from 
the Grampus. These were said to be mackerel and alewives. This was 
about in north latitude 39^ 40', west longitude 73° 38'. 

May 21. Captain Harty took 125 barrels 25 miles southeast of Sandy 
Hook light-ship. They were from 11 to 13 inches long, and a large 
body offish was in that vicinity. 

May 21. Plenty of fish are reported by pilot-boat No. 6 southeast of 
Barnegat, the light just awash. 
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Oaptain Wilcox, steamer Ahukaj took TSmael d 

Long lalaDd, near shore. 

May 22. Captain Greenleaf was told by a ooaster tliat them treie 
plenty of fish soath-soatheast from Fire Island during thc^ idgftti. Ba 
GOald not tell what they were, but it was supposed -tiiat some of fhefli 
were mackerel. 

May 22. The schooner Carrie E. Panan$ reports having seen plenfgr 
of fish during the night aboat north latitnde 40^ 00^, west hwigltnda 
7SO 2y . 

May 23. Captain Greenleaf cmised recently as tea soath as Oape 
Henry and saw no fish. 

Schooner Joe Hooker saw mackerel in the morning in north latttnde 
40O 17^ west longitude 730 1<K. The fish were going northeast 

Oaptain Chase, schooner Clara B. Cameron^ saw a few small sdMNds 
at night 13 miles south-southeast from Montauk* Fishing was pts- 
vented by starlight. 

Schooners WiUiam E. Foye and Qrowr Oleedmnd saw three sehools 
12 miles south-southwest from False Montauk. 

May 23. Captain Chase reports having seen during the nigjit Isfge 
bodies of fish deep in the water 45 miles southwest } south fhm Shin 
necock. 

May 24. Schooner WiUiam JET. JPoffe has cruised recently aboutBlook 
Island and saw no mackerel. 

May 26. Schooner Mary H. 2%o)iia# caught in tho day-time 35 bar- 
rels of mackerel with alewives, 18 miles southeast from Block Island ; 
also 25 barrels of mafkercl with 100 barrels of alewives. In length the 
fish were from 11 to 14 inches ; those of 14 inches were few, but many 
were 13 inches. The fish were going south-southeast slowly. 

May 27. Captain Decker, schooner Robert J. HdwardSj took 50 bar- 
rels 15 miles southeast from Block Island in the afternoon. He ob- 
served particularly that no eggs were present, but some large sexually 
developed males were captured. 

Schooner ElHe Smith seined 50 barrels 15 miles south-southeast from 
Block Island; 18 vessels were present; 12 took fish. 

May 27. Capt. John Whitmore, schooner Fannie Spurling^ at 2 p. m. 
saw a large body of fish << just shadowing" 15 miles southeast by south 
from Block Island ; they '^ came up good " at 5 p. m. From 2 to 5 p. m. 
they went about 5 miles northeast. He reports 12 sail getting fish. The 
fleet was scattered over 3 or 4 miles in extent. 

Captain Harty, 40 miles southeast ^ east from Block Island, saw 
about 12 small schools at night. Weather prevented setting. 

May 30. Schooner Grampus was in north latitude 41^ 12', west Ion 
gitude 71^ 09^ Plenty of mackerel mixed with alewives were showing 
well in the afternoon. Some vessels are getting them a few miles south- 
west of us. Two men from a dory threw bait directly into the schools, 
feeding with their heads out; the fish turned, but refused to jig. We 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 251 

caw 12 or 15 schools of large Block Island mackerel which were not 
mixed with alewives. 

West-southwest and southwest from No Man's Land, 6 to 8 miles, we 
Mkw many ^^ pods ^ and some moderately large schools. One school, 
about 5.15 p. m., was ^^cart-wheeling." 

At 7.30 p. m. twenty-odd sail are working on mackerel about 10 or 12 
miles west-southwest from No Man's Land. Many boats are out. 

Size of mackerel. 

As a rule the mackerel taken during April were principally tinkers. 
Most of the flsh that we saw ranged from about 11 to 13 inches. Mixed 
mackerel were the rule. 

Miscellaneous notes. 

In the early days of seining it is stated that the mackerel never dived 
under the seine ; now they do it only too often. I was informed that 
Captain Jacobs once made thirty-two consecutive water-hauls and was 
successful with the thirty-third set. In setting the seine they aim to 
get the heads of the fish ; that is, the advance part of the school, and 
not the tails. 

It is stated that poor fish hang down in the seine much harder than 
fat ones. 

Captain Warren, schooner Alice C, Jordan, told Capt. D. E. Collins 
that on February 10, 1887, he saw about a half barrel of mackerel 10 or 
12 inches long, and very poor, taken in a seine with herring in English 
Harbor, Fortune Bay, Newfoundland. 

It has been generally remarked by the fishermen that m»«kerel have 
been hard to seine this year. They have been noted for their deep 
diving and sudden disappearances. 

In the latter part of May it was sometimes difficult to dispose of the 
fresh mackerel even in New York. One captain said that he had diffi- 
culty of that kind. It is stated also that the schooner Warren J. 
Crosby carried fish to Philadelphia and had to split them. 

James Bogerson, cook of the Alice 8. HawkeSj states that large 
quantities of small mackerel were taken in weirs at West Quoddy, Me., 
in July, 1886, and carried to Eastport. 

Captain Fernald was told by a lobsterman at Seal Cove, Mount 
Desert, Me., that he saw a great mass of mackerel standing on their 
heads on the bottom, the bodies canted a little. 

Captain Fry saw a large spawn in a big Block Island mackerel about 
the end of November, 1880. He examined it carefully. 

Captain Fernald saw lots of large fish about September 1, 1886, about 
Seal Island and Duck Island, Maine, and only one vessel near. They 
seemed very tame, but he could not catch any. 
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Food of imaokerd. 

May 13, in north latitude 37o 48^, west longitiide 7^ IV, S7 IkitliiMiai 
Btomacbs of mackerel obtained firom the wdiooner Smtrf MorgmUlktmp of 
Portland, were gorged with minnte phoephoreicent entOBKMfenMM^ re- 
sembling those taken by ns with towing-nets ip the same locality. 

A separate accoont of the invertebrates taken 'by the €hrmmfm htm 
been prepared by Mr. Bichard Bathbnn and others, to whom the ed- 
lections were referred. 

• 

B^roduoHan. 

Among the fish taken by the schooner Henrf MargmUkam, Itrnf IS, in 
north latitnde 370 48^, west lonjgitnde 74^ 13^, 87 ftithoms, I noticed st 
least one well-developed male, and some ovaries of females oontaiiiing 
eggs, which were apparently almost mature. These flsh have been 
schooling daily in the day-time. 

Failure of toU-baiL 

Toll-bait Was tried in all waters traversed by the O r a mf U$^ bat 
always without capturing a single mackereL 

SOOMBEB PNBUKATOPHOBUS. 

• 

Gapt. Thomas Steelman, of the steamer KelUe O. JBaiMcmi and Captain 
Yalliant, reported the occurrence of mackerel 7 to 8 inches long in 
abundance about the middle of August, 1886, from Hereford Inlet to 
Baruegat. Gapt. Sol. Jacobs informed us of the report by coasters 
that some schools of mackerel were off Fenwick's Island in August, 
1886, and they say they caught a few of the fisb. 

The schooner M. 8. Ayer was informed that mackerel, some of which 
weighed li^ pounds^ were caught during the summer of 1886 oft Atlantic 
Gity, K J., and sold by boat fishermen to the hotels. Inquiry made 
from a dealer in Atlantic Gity furnished a corroboration of this state- 
ment. 

Gapt. Henry G. Fish informed ns that he saw, about September 1, 
1886, four or five very large schools (a thousand barrels) of "Bull-eyed'' 
mackerel 7 or 8 inches long. One of the steamers caught some, but 
he did not. The locality must have been off the south shore of Long 
Island. 

June 28. — ^Brig JT. B. Hussey reports, June 28, Five Fathom Bank 
light-ship .bearing west by north 50 miles, saw small school of mackerel. 
These were probably 8. pneumatophorus. 

Willard Nye, jr., was informed by a fisherman at Yarmouth, Nova 
Scotia, that the first chub mackerel caught there he canglit in Septem- 
ber, 1886. During that year about a dozeu were reported in that vicin- 
ity. In 1887, up to August 15, they were plentiful. Two men, fishing 
from a boat for the ordinary mackerel, caught a dozen a day. 
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At Halifax, 'Sovsk Scotia, in 1887, the fishermen had not seen any of 
the ohab mackerel. 

POBONOTUS TRIAOANTHUS. 

April 13. One large specimen was caaght in a gillnet in latitude 
370 29^, longitude 75© 12'. 

April 25. A young example was taken in the towiug-net. 

April 26. One young individual was secured in latitude 37^ 36', lon- 
gitude 740 28'. 

Young specimens were caught in the dip-net May 12. 

Young examples were obtained in the towing-net May 6, in north 
latitude 38° 43', west longitude 73© 48'. 

In the evening of May 12 four small individuals were taken in the 
towing-net in north latitude 38^ 40', west longitude 73^ 53'. 

POMATOMUS SALTATRIX. 

On the evening of May 12, in north latitude 38^ 40', west longitude 
730 53', a blueflsh 1|- inches long was captured in the towingnet. Thigt 
i3 one of the very few young bluefish so far obtained in our waters. 

TYLOSURUS MARINUS. 

April 30. Oapt. Scott Backliff, of the schooner Volunteer, sent to the 
Orampu9 a billflsh, which he had caught in his seine off Chesapeake 
Bay. 

BREVOORTIA TYRANNUS. 

April 21. In the harbor of Fortress Monroe we heard the ^< flip " of 
the menhaden frequently. 

May 10 or 11. Captain Williams reported enormous quantities in 
"Sew York Bay, inside the Hook- and in the vicinity of Sandy Hook. 

May 12. Capt. Henry C. Fish, steamer Vesta, reports first capture, 
this date, off Barnegat. 

May 16. Capt. Henry C. Fish says menhaden were caught off Shin- 
necock, same date as in 1886. 

May 16. Several menhaden steamers are lying at Delaware Break- 
water. Dead menhaden were floating out with the tide from the break- 
water as the Orcmpm entered. 

May 17. Capt. Thomas Steelman, steamer Nellie E. Rawson, reported 
the capture May 16, of 10,000 menhaden, the flrst of the season. They 
are fifteen days later than usual; last year at this date the fishing was 
good. A body of menhaden went past Cape Henlopen May 2 and 3. 

May 19. Schooner if. S. Ayer reports seeing plenty of menhaden at 
night, not far-from north latitude 38^ 42', west longitude 74^ 21'. 

May 20. Schooner Orampus at night saw schools which were sup- 
posed, from their movements-, to be menhaden. The position was not 
fer from latitude 38^ 46', longitude 74^ 12'. 
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Captain Jones, schooner Alice 8. HawJceSj saw large bodies off Abse- 
con. from 5 to 20 miles off-shore. 

May 25. Capt. Henry C. Fish says there seems to be a largo bot 
scattered body of menhaden off Montank. He thinks there is a larger 
body yet to come. 

May 25. Mackerel fishermen report large bodies of menhaden 40 
miles southeast from Montank. They show in Long Island Soand 
about the middle of Jnne, and range eastward to Nantucket and Buz- 
zard's Bay. 

May 29. Menhaden steamers belonging in the vicinity of the eastern 
end of Long Island are engaged in fishing in its waters. 

CLUPEA VERNALIS AND J3STIVALIS. 

As early as April 23 Capt. SoL Bo we seined some ale wives about 30 
miles off Hog Island. In company with them, at the surface, he caught 
25 or 30 barrels of sea robins (Prionotus sp.), young dogfish {Squalui 
acanthi<is)j a few young goose-fish (Lophius piscatorius), and three tinker 
mackerel. 

May 22 the schooner Grampus took in gill-nets four specimens of 
Clupea vemaliSj one female and three males. The female was about 10 
inches long and larger than any of the males. The ovaries and sperm- 
aries were very small, showing that these are probably young fish and 
not yet ready to leave the sea, although full grown, or nearly so. The 
locality ;s about north latitude 39^ 40', west longitude 73^ 38^. 

On tbe night of May 22 the schooner Porter Roberts set in about north 
latitude 40^, west longitude 73^ 28', and p:ot alewives. 

May 26. Captain Decker, schooner Robert J, Edwards^ went out from 
Smidy Ilook in company with 20 fishermen. We sailed east J south from. 
Sandy Hook. At a distance of 50 miles he saw large bodies of ale- 
wives. He caught about a bushel of them. In dressing them no eggs 
or milt were noticed, from which it is probable that these were young 
fish. They were going northward about 7 miles per hour. 

May 28. The schooner Mary IL Thomas caught alewives with mack- 
erel, 18 miles southeast from Block Island ; she took 25 barrels at one 
set and 100 barrels at another time. 

May 30. The schooner Grampus saw num(»rous schools of alewives 
mixed with mackerel 17 miles sontlieast ^ south from Brenton's Reef 
lightship, or north latitude 41o 12', west longitude 71^ 09'. The fish 
were showing well in the afternoon. 

RATA LiEVIS. 

April 27. Specimens were can<rhton hand-lines in r.orth latitude 37^ 
43', west longitude 74© 15', 'M fathoms. 

May 7. Two females were caught on hand-lines from the Grampus^ 
m^olmthm for bait, in ai)()ut north latitude 31)o 20', west lon^citude 73^ 
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(KK. They were feediug od hermit crabs and a gastropod resembling 
Xatka. 

May 8. In the afternoou the Orampus took a female of this skate on 
a hand-line. In its stomach were numerous hermit crabs of good size. 
The shells of the crabs were not present, except a single small one. 

May 9. Males of this species were taken from the Grampus on hand- 
lines iu about 37^ 46' north latitude, 74^ 15' west longitude. 

In the afternoon of May 9, in about north latitude 38^ 03', west 
longitude 749 ICK, we took barn door skates of both sexes and found 
crabs in their stomachs. 

SQUALUS ACANTHIAS. 

April 23. Young examples were taken in a purse seine by Capt. Sol 
Rowe 30 miles off Hog Island in company with Prionotmj Clupea^ Lo- 
phiwt^ and Scomber. 

April 24. Five dogfish were caught on hand-lines; their stomachs 
were empty. One female contained young 6 inches long. When the 
yonng were dropped into a pail of water they tried to swim. Opening 
the abdomen of a dogfish does not prevent it from swimming off into 
and under the water at a rapid rate. 

April 26. In the evening dogfish were taken on hand-lines. 

April 27. Many examples, principally females, were brought up on 
lines in north latitude 37^ 43', west longitude 74^ 15'. One male had on 
his livery of numerous large milk-white spots. The females had no 
large spots, but a few small ones. The green eye of this species is re- 
markable. 

May 7. The Chrampus caught several dogfish, all of which were females 
but one, in about north latitude 39° 20', west longitude 73^ 09', and on 
May 8 two females were taken in north latitude 38^ 25', west longitude 
740 00', 28 fathoms. 

May 9. In about north latitude 37^ 46', west longitude 74o 16', dog- 
fish were taken from the Grampus on hand lines. 

May 11. In about north latitude 38o 1 1', west longitude 74^ 23', from 
23 fathoms the Grampus took several dogfish with fresh mackerel for 
bait. Several fish at a time would follow the hook up to the surface. 

Very early in the morning of May 12 about a dozen dogfish measur- 
ing 15 inches or so in length were taken from the gill-nets of the Grain- 
pu$. Later in the same day in about north latitude 38^ 30', west longi- 
tude 740 02', additional specimens were taken on hand-lines. 

During the afternoon of the same day in about north latitude 38^ 
03', west longitude 74^ 10', we took dogfish, mostly females, and found 
in their stomachs Prionotus, 

May 12. During the evening, which was remarkably fine with a 
smooth sea, swarms of dogfish were seen at the surface, their dorsal 
fins showing out of water. They were generally in pairs. Cd.\>t. \^, V\, 
^llins told me that ho bus seen myriads of lUem on W\vi ^^\\va^ V^wV^^ 
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ia sammer. We tried hand-lines, bat even the dogfish wore off the 
bottom and we caught nothing. The dogfish near the sarfaoe amused 
themselves and us by trying to steal the bait from our hooks withoot 
taking the book in their mouths. One of the men held a line alongside 
among the dogfish. A very shrewd youngster came up and bit at the 
shank of the hook as if to try its quality ; then he carefully took be- 
tween his teeth one edge of the bait as far as possible from the i>oint of 
the hook, and shook his head like a dog to free the morsel, and he 
escaped with it. 

This habit of swimming with the dorsal out of water is called ^^ fin- 
ning." Oaptain Collins has seen it in June on Brown's Bank, the fish 
extending as far as the eye could reach on moderate evenings; some 
of the men of the Grampus hav^e seen the <^ finning" all through the 
moderate summer evenings on the I^ew England fishing banks. 

LAMNA OOBNUBICA. 

May 10. The gill-nets of the Gramput were hauled and contained 
twenty-one mackerel, while rolled up in the eastern end of the herring 
net we found a msickerel shark 67 inches long. In its stomach were 
the remains of six VrionotuH and four small Squalus, I found a few 
parasites, most of them on the edges of the caudal lobes. The location 
of this haul was in about north latitude 38^ 07^, west longitude 74^ 21^ 

FISH EGGS. 

May 19. In the evening, not far from the southern lightship on 
P'ive-l'athoiii Bank, the Grampus took many floating eggs in the towing 
net. 

May 20. In latitiule 38o 42', longitude 74° 21' a few floating eggs 
were taken in the towing net. 

May 26. Floating eggs similar to those found near Five-fathom Bank 
Southern Light-ship, May 19, were caught with the towing net in the 
eastern end of Long Island Sound early in the morning. The oil glob- 
ule was very noticeable in these eggs. 

May 30. Two species of floating eggs were found abundant in Nar- 
ragansett i^ay, difl'ering in size and development. Two ribbons of 
LopliiuH eggs were seen. The envelope of the egg mass was so tongh 
and tenaejous that we were obliged to cut it with a knife. The eggs 
are in honeycomb-like cells. 

FISH TRAPS. 

May 26. Some of the fishes canglit in the fisli traps about the east- 
ern end of Long Island abont this date are : Tetrodnn ivrtjiiiuH^ Prionotus 
palmipesj iStefwtomm ohrysops, Ccntropristis J'urciiSy dud Braoortia tyr- 
annus. 
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FISHEBMEN'S YEBNAOULAB. 

Oharacteristics of fishes: ^^ Slap" of menhaden, *< raining or patter- 
ing" of herring ; ^' Chug" of mackerel. Alewives, and menhaden settle 
when alarmed; mackerel dart away; ^< mailing" of herring and men- 
haden means gradual settling. 

A small bunch of fish is a <' small pod "; a << dory pod " contains abont 
enongh fish to fill a dory. A '^red school" is one which lies nnder a 
mass of red entomostraca, etc., forming its food. '^ Butts," the heads 
of a school, or of fish. <^ Bed birds " or ^^ sea geese " are red phalaropes. 
Tails schooling and heads settled means that the advance fish have been 
alarmed and sunk while the rear end of the school is still schooling. 
** Swinging" of a school is cart-wheeling. " Soaking to windward" is 
moving slowly against the wind. 

Speaking of an nnsnccessfnl set of the seine for a school of fish a 
captain said, '^ I set at it but didn't stop nothinV 

Another expression of a captain who saw a chronometer on the 
(jhrampui for, the first time was, ^^l never was shipmates with a chro- 
nometer before." 

Another captain, who thrust a board with all his strength to a drown- 
ing man, said, ^^l pooned a board at him." 

CETACEANS. 

The cmise was remarkable for the scarcity of cetaceans. PnfBng- 
pigs were seen at Fortress Monroe, Delaware Bay, and near Montauk. 
A few blackfish were seen on May 1. I observed among them what 
appeared to be an Orca, but they were too far ofif to be identified. 

On the 11th of May a moderately large-sized school of porpoises was 
seen coming from the southward in abont north latitude 3S^ 11', west 
longitude 7¥> 23'. 

On the evening of May 14 a school of about thirty Delphinus was 
alongside, and near night a few more were seen. This was in north lat- 
itude 380 03', west longitude 74P 12'. 

On May 15 Oaptain Fernald caught a Delphinus containing a foetus 22 
or 23 inches long, which was removed alive and seemed almost viable. 

Early in the morning of May 24 a school of porpoises was seen off 
the south side of Long Island. 

On May 24 also a small whale was reported by one of the men of the 
Orampus near Montauk. 

May 27, 40 miles southeast i east from Block Island, Captain Harty 
reported whales plentiful. 

bibds. 

We were struck by the remarkable scarcity of birds during our en- 
tire cmise firom Fortress Monroe to Gape Cod. The species which are 
usually recognized as the associates of th^ msyokfix^ ^^s^ ^gis^^:«S&c^ 
BaU. U. 8. F. a, 87 ^17 
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scarce; gannete were never plentifbl, and *^ sea-geese'' (red phalaropes) 
usually were only in smi^ bnnehes and widely seattorod* It was I6« 
marked by the flshermen that tiie mackerel and the birds remained on* 
wnally long in the sonthem waters sonth of Gape Henry. 

On the 12th of May Oaptain Ohase told ns that birds were so abnn^ 
dant with thesoathembodyof fish as to interfere with seining. Onfhe 
Slat of AprU, in the harbor of Fortress Monroe, we fbnnd the nsoal 
abundance of ducks; gnlls, terns, and kittiwakes were also present; 
cormorants, loons, and grebes were occasionally seen. Coots hsd not 
yet left those waters. 

On the 6th of May coots were flying to the southward in Ddawaie 
Bay. On the 16th of May, when we returned to the breakwater, no 
coots were seen. On the 16th, two snudl flocks of coots were seen fly« 
ing southward in the eastern end of Long Island Sound. A litfge 
flock was observed near Brrafam's Beef light-ship, also flying south- 
ward. 

•In the evening of May 13, in about north latitudes?^ 49^, west Ion* 
gitude 74^ IS', we saw a flock of phalaropes. 

In the evening of May 20, in about north latitude 88^ 42^1 west longi- 
tude lAP 2r, a small flock of phalaropes was observed, and on the a6th 
of May we saw a flock of the same birds near Montauk. 

In the evening of May 9 three J»gers were tolled up with liver, but 
not close enough to be shot. Two of these birds were near us on May 
29, but the sea was too rough to attempt their capture. 

Petrels, Gary cbickens, called << sailors' ghosts^ by the flshermen, 
were seen everywhere, and could frequently be brought up alongside 
by the use of fish-chum close enough to be caught with dip-nets. 

Land birds were occasionally noticed at sea. A chestnut-crowned 
sparrow came aboard on the morning of April 29 when we were prob- 
ably 50 miles offshore, and a small hawk was alongside on the same 
evening. On the 9th of May, when we were 49 miles ofbhore, a red- 
headed woodpecker flew on board the Oramfus. 

May 27, 40 miles southeast } east from Block Island, Captain Harty 
reported birds plentiftd. 

Bird feather 9. 

At 8.30 p. m. May 23, in north latitude 40^ lO' west longitude 73^ 
06^ some floating feathers were obtained in the towing-net These are 
considered by flshermen to indicate the presence of flsh in the direo- 
tion firom wt^<)l\ the feathers comcb 
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VOTICB OF TEE SMALL SURFACE OBGANISMS TAKEN IN THE TOW- 
NETS, AND OF THE CONTENTS OF MACKEREL STOMACHS, BY RICH- 
ARD BATHBUN. 

The number of lots of towings handed to me for examination was 36. 
Some of these were obtained by means of a large conical net, of rather 
coarse mesh, intended principally for the capture of fish, and in which 
never more then a trifling quantity of the smaller animals was retained; 
the larger number were taken in the ordinary pattern of tow-net, made 
of silk bolting-cloth, and measuring 12 inches across at the mouth and 
about 22 inches deep ; a few were secured with a dip-net. They were 
all taken at the surface between April 25 and May 30, 1887. The po- 
sitions have been described elsewhere by Dr. Bean, and are also given 
below, in connection with the list of species obtained at each locality. 

The best results, as regards the smaller animals, were obtained with 
the 12-iDch tow-net, and although the distance actually traversed by 
the net each time that it was used was not determined, yet we have 
been able to form some idea of the relative abundance of life in a given 
area at the surface during the beginning of the mackerel season. The 
usual length of a towing was from one-half hour to one hour, the vessel 
sailing at the rate of 2 or 3 knots an hour. The quantity of material 
from each towing was calculated by liquid measure, the specimens first 
being allowed to settle thoroughly in the bottle containing them. While 
this method did not afford absolute results, by measuring the contents 
of the mackerel stomachs in the same manner a comparison of the two 
was rendered possible. 

The quantity of specimens in each lot of to^vings was from 1 to 20 
drams. One towing, affording 18 drams, was made in 15 minutes May 
9, beginning at 8.15 p. m. The 25 towings with the 12-inch net resulted 
in a total catch of 115 drams of specimens, or an average of 4| drams 
to a towing. 

The contents of the stomachs of mackerel were preserved on two days 
only, May 10 and May 13. The size of the fish was from 11 to 13^ 
inches in length. On the first day mentioned the quantity of food 
taken from Uie stomachs averaged 4 drams to a stomach ; on the second 
day it averaged 5| drams, except in the case of one specimen, which 
aflbrded 8 drams. The average quantity of food to a stomach, there- 
fore, agreed very closely with the average results of a towing with the 
12-inch net. 

These deductions, however, are based upon too few observations to 
liave any special significance. It is well known that the surface organ- 
isms serving as food for mackerel and other pelagic fishes are very un- 
eqaally distributed, and are constantly changing their position, appear- 
ing and reappearing under the varying conditions of the water and 

While sometimes they are apparently absent over wide 
others they form dense clouds, plainly distifi^u\^liAXA<^\>^ xSqj^yl 
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color. Such swarms would readily attract the schools of rapidly swim- 
ming fishes, while they might easily escape the notice of a fishing-vessel 
moving slowly from place to place. It is also probable, fW)m previous 
observations of the Fish Commission, that the mackerel feeds to some 
extent below the surface. 

As to the character of its food the mackerel probably exercises little 
discrimination, but swallows all the smaller objects occurring in its path. 
Certain species or groups of species are, however, much more abundant 
than others, and these are recognized as its common or appropriate 
food. Such are the copepods, the pelagic amphipods, some of the ptero- 
pods, and perhaps Sagitta. On the present cruise several species of 
copepods, Themisto bispinoaa of amphipods, SpirialiSj sp. of pteroi>ods, 
and Sagitta elegans were the most common and wide-spread, and they 
were all abundant in the stomachs examined. 

A list of the forms identified from the towings and an account of the 
contents of each towing are given below. In the hasty examination 
madCj many species have undoubtedly escaped notice, and the lists should 
be regarded as containing only the more common or more conspicuous 
forms. But few jelly-fishes, representing only two genera and species 
of small size, were preserved, though other forms were taken by the 
schooner. Sagitta was often very abundant, but annelids were exceed- 
ingly rare, and not more than three or four species were observed. Of 
copepods Temora longicaudata was identified from most of the towings ; 
CalanuSj sp., was nearly as wide-spread, and often more abundant; Cen- 
tropages typicus was very common ; Pleuromma^ sp., composed the bulk 
of one of the towings, and two of the smaller lots consisted almost ex- 
clusively of Anomalocera Patersonii, Themisto hispinosa^ of amphipods, 
was nearly always present, and sometimes in great abundance, though 
often young and small ; CalUopius Iceviusculus occurred only in Fort 
Pond Bay, Long Island, and Narragansett Bay. Isopods were rare and 
represented by only one genus, Idotea^ of which three species were taken, 
one, however, only in Narragansett Bay. The Schizopoda and Deca- 
poda were represented by young stages only. Of pteropods, Clione 
limadna was moderately abundant at times, while Spirialia was often 
very common, in some cases composing a large proportion of the bulk 
of the towing. Salpa Caboti occurred only in one instance. The eggs 
and embryos of fishes were sometimes abundant, but there was seldom 
any trace of vegetable life, except in the rare occurrence of small de- 
cayed fragments, apparently of eel grass, Zostera, An interesting 
feature was the finding of so many species of insects blown or drifted 
from the shore. Seventeen species belonging to four orders were taken, 
but each species was represented by only one to four specimens. 

Prof. S. I. Smith kindly examined the amphipods, schizopods, cuma- 
cea and decapods, and has furnished such identifications as are given. 
Mr. J. Walter Fewkes has determined the Medusaj, Mr, William H. 
I>b]) the MoUnsca,, and Mr. John B. Smith the insects. 
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ZtWr OF THB FORMS IDENTIFIED FROM THE TOWINGJS. 

CCELKNTEUATA. 

HYDBOMEDUS^. 

IVackj^ema digitale A. Agassiz. 

CTENOPHOEA. 

Pleurobr€u:hia rhododactyla Agassiz. 

WORMS. 

CH^TOGNATHA. 

Sagitta, sp., probably Sagitta eUgans Yerrill. 

CH^TOPODA. 

TomopteriSj sp., and two or three other uiidetermiDed forms. 

CRUSTACEA. 

OSTBAOODA. 

One andetermined species. 

COPEPODA. 

Calanm. (Two or more species which have not been identified.) 

Pleuromma^ sp. 

Temora Umgicaudata Labbock. 

Oentropages typicus Kroyer. 

Oentropdiges liamatus Lilljeborg. 

Anomalocera Patersonii Templeton. 

Candace peciinata Brady. 

AMPHIPODA. 

Themisto bispinosa Bceck. 

CaUiopius lasviusculus Boeck. (From Fort Pond Bay, Long Island, 
and Narragansett Bay.) 

ISOPODA. 

Idotea irrorata Edwards. 

Idotea robusta Kroyer. 

Idotea phosphorea Harger. (From Narragansett Bay.) 

GUMAGEA. 

The young of one undetermined species, represented by a sul^Ia 
specimen. 
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SOHIZOPODA. 

NyctipJumes norvegica G. O. Sars (?), young; also the very young of 
one or more andetermined species. 

DECAPODA. 

Larval Macmrans, Anomurans, and Brachyurans. 

MOLLUSC A. 

HETEBOPODA. 

FiroUiy sp. • 

PTEEOPODA. 

Olione limacina Phipps. 

SpiricUU. (Represented by at least two species, one with a tall, the 
other with a short spire ; the latter is the more common.) 

TUNICATA. 
Salpa Odbotii Desor. 

INSBOTA. 

OOLEOPTEBA. 

Bradycellus rupestria Say. 2 specimens. 
Psyllohora 20'maculata Say. 1 specimen. 

DIPTERA. 

Limnophila t 2 species ; each 1 specimen. 
Ooniomyia t 2 species; each 1 specimen. 
JEHoptera f 1 species ; 1 specimen. 
Oeranomyia. 1 species ; 1 specimen. 
JSristalis transversus Wied. 1 specimen. 
Nemotelus^ sp. 1 specimen. 
Anthomyia^ sp. 4 specimens. 
Drosophila, sp. 1 specimen. 
Mnscid. 1 sp. Loc. uncertain. 1 specimen. 

HEMIPTEBA. (HETEROPTEEA.) 

Eusclmius variolar is Beau v. 1 specimen. 

HEMIPTERA. ( HOMOPTER A.) 

ISiphonophoray sp. 3 specimens. 

ARANEA. 

Misumena americana Keys. 2 specimens. 
^j?eira labj/rintha Hewtz (young). 1 specimeii. 
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J>MS0RiFTI0N8 OF THE OONTSNTB OF THE TOWING8, ARRANGED OHRONOLOGia 

ALLY, 

April 25, 6 a. m. (lat 37o 36' N., long. 74P 28' W.); large net. Con- 
tained abont 25 specimens of Themisto bwpinosaj 2 specimens of Olione 
KmadnOj and abont 15 specimens of Spirialis, sp. 

April 27, 6 to 7 a. m. (lat 37© 43' N., long. 74o 15' W.) ; large net 
Oontained abont 20 specimens of Themisto Mspinosaj and 1 each, of 
NjfcHpkanei narvegica (t), yonng, and Pleurobrachia rhododactyla, 

April 27, 8 a. m. (lat. 37° 43' K, long. 74© 15' W.) ; small net ; quan- 
tity 6 drams. Consisted almost entirely of Calanus^ sp., with Centra- 
paget hamatuSf abundant, and the following very rare: Themisto bispinosaj 
Sagittaj Clione limaoina, 

April 27, 2.35 to3 p. m. (lat. 37° 43' K, long. 74P 15' W.); small net; 
quantity 5 drams. The bulk consisted of CalanuSj sp., and Centropages 
tgpicuSj with a few other species of copepods in small numbers. Sagitta 
and Clione Unuwina were abundant, and the following rare: The^nisto 
hispinosOj Trachynema digitate^ and fish eggs. 

April 27, about 6 p. m. (lat 37© 45' N., long. 74° 15' W.) ; large net 
The following were represented by from 1 to a few specimens each: fish 
eggAjJlycliplianes noroegica (t), young, Themisto hispinosa^ Candacepec- 
tinata^ Sagitta^ Clione limacinaj Salpa Cabotii. 

April 28 (lat 370 40' N., long. 74^13' W.); small net; quantity 2^ 
drams. Consisted almost entirely of the following copepods: Calanus, 
sp., Centropages hamatusy and Temora longicaudata. There were also a 
few fish eggs, an abundance of a filamentous diatom, and a single speci- 
men of Trachynema digitate. 

AprU 29 (lat 370 42' N., long. 73° 63' W.); small net; quantity 2 
drams. Consisted mostly of the following copepods : Calanus^ sp., Te- 
mora longicaudatay and Centropages hamatiis. Themisto bispinosa, young, 
and Sagitta also occurred sparingly. 

April 30, 7 p. m. (lat. 38© 12' N., long. 74© 26' W.) ; large net Con- 
tained a quantity of Themisto hispinosa and Firola^ sp., with Trachy- 
nema digitate. 

May 1, 6.15 to 7 p. m. (lat. 37© 36' K, long. 749 31' W.) ; large net 
Oontained about a dozen specimens each of Themisto hispinosa and 
Clione limacina. 

May 2 (lat 38° 25' S"., long. 74^ 50^ W.) ; small net; quantity 1 dram. 
Consisted mostly of Temora longicaudatay with CalanuSy sp., and Centro- 
pages typicus. Fish eggs were also abundant. 

May 6 (lat 38^ 43' N., long. 73° 48' W.) ; large net. Contained from 
one to a few specimens each of the following forms : Temora longicau- 
data^ zoesd of crabs, Themisto hispinosa^ and Pleurobrachia rhododactyla. 

May 6 (lat.38o 43' N., long. 73° 48' W.); small net; quantity 6 drams. 
Consisted mostly of CalanuSj sp., with Temora longicaudata very abun- 
dant, and Centropages typicus and Spirialis^ sp., common. 

May 6 (lat 38^ ly K, long. 74° 21' W.)-, aixi^Sl li^V, ^V!3^\vV;\\*i^^x»sba, 
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GoDsisted almost exclusively of the following species of copepods: Ca- 
lantLs, sp., Temora Umgicaudata and Centropages hamatuSj with a few 
Sagittas. 

May 9,8.15 p. m. (lat. 38o 10' K, long. 74P 16' W.); small net; quan- 
tity 18 drams. The net was out only fifteen minutes, and the bulk of 
the catch consisted apparently of one species of copepod, Temora longu 
coiudatxi. Themisio bispinoaay young, and Sagitta were also abundant. 

May 10 (lat. 38© 06' :N^., long. 74^ 13' W.) ; small net ; quantity 5J drams. 
The bulk consisted of copepods, principally Temora longicavdataj with 
CalanuSj sp., and Centropages typicuSy both common, and Anomalocera 
Patersonii rare. A few specimens of Sa^tta, SpirialiSy sp., and fish 
eggs, and one specimen of Pleurobraohia rhododactyla also occurred. 

May 10 (lat. about 38° 11' N., long, about 74° 12' W.) ; small net; 
quantity 2 drams. Composed almost entirely of Temora longicaudata^ 
with some specimens of Centropages typicusj CalanuSj sp., and Anomalo- 
cera Patersonii. 

May 10 (lat. about 38° 11' K, long, about 74© 12') ; large net. CJon- 
tained 1 to 3 specimens each of Themisto bispinosay Idotea irrorata^ and 
Pleurobraohia rhododactyla. 

May 11 (lat. 38© 11' N., long. 74° 23' W.) ; small net; quantity 1 dram. 
Contained the following species: Temora longioaudata^ Centropages 
typietufj CalanuSj sp., Sagitta, SpirialiSj sp. 

May 12 (lat. 38© 30' N., long. 74© 02' W.) ; small net; quantity 3 
drams. The bulk consisted of Spirialis, sp., and the following species 
of copepods : Calanus, sp., Centropages typicus, Temora longicaudata^ and 
Anomalocera Patersonii. Sagitta was common ; N'yctiphanes norvegica 
(t), young, moderately abundant, and Clione limacinaj Pleurobrachia 
rhododa^tylaj and fish eggs, few. The following insects were also taken : 
Bradycellus rupestris^ 2 specimens; Ooniomyia (T), sp., one specimen, 
and a specimen of an undetermined Muscid. 

May 12, 7 p. m. (lat. 38o 40' N., long. 73o 53' W.) ; small net ; quantity 
6 drams. Consisted mostly of small crustaceans and SpirialiSy sp. CaU 
anu«, sp., very abundant; larval crustaceans and Sagitta very common; 
Anomalocera Patersonii^ Candace pectinata, and Temora longicaudata 
common ; Themisto bispinosa, young, few ; Idotea robusta, four. The 
contents of this towing was labeled as the " Cayenne," of the fishermen, 
probably referring to the red color of the species of Calanus. 

May 12 (lat. 38O40' K, long. 73^ 53' W.) ; dipnet; quantity 2 drams. 
The bulk consisted of JVycfip^ane* norvegica (T), young, with very little 
else, the following, however, being represented : Anomalocera Patersonii, 
Centropages typicus, Calanus, sp., Themisto bispinosa, young, Clione 
limacina, and two specimens representing two species of insects, Ens- 
chistus variolaris and lAmnophila, (?) sp. 

May 13 (lat. 37o 48' K, long. 74^ 13' W.); small net; quantity 4 drama. 
Consisted mainly of copepods and Spirialis, sp. Centropages typicus 
appears to be the most abundant of the copepods, with Calanus, sp., 
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and PleurammOj sp., common. Clione limacina and decapod larvsd were 
alao common. 

May 14, evening (lat 38o 03' N., long. 74° 12' W.) ; small net, quantity 
4 drams. The Dalk consisted of Themisto hispinosaj and of copepods, 
of which CalanuSj sp., seemed to be the most abundant, with Centn^foges 
typicM nearly as common, and CaruUioe pectinatOj rare. Sagitta and 
^rialiSj sp., were also very abundant, and larval decapods, OUone 
Hwuieina and Pleurohrachia rhododa4Stylaj all common. 

May 15, 7.30 p. m. (lat 38© 39' N., long. 74o 03' W.) ; small net, 
quantity 2 drams. Consisted mainly of the following copepods : Oalanus^ 
sp., Centropages typicus, Temora Umgicaudata and PUurommaj sp., with 
Anamdlocera Pater sanity rare. Spirialis^ sp., and fish eggs were common ; 
and Themisto hispinosa^ young, the zoe» of crabs, an dannelids were 
rare. 

May 20, morning (lat. 38o 42' N., long. 74o 21' W.); small net, 
quantity 4 drams. Consisted mostly of Temora longicaudatOj Oalanm^ 
sp., Oentropages typumsj and the zoese of crabs. The following were 
also abundant : Fish eggs, Sagitta^ SpirialiSj sp. 

May 20, 7.30 p. m. (lat. 38© 60' K, long. 74o 06' W.) ; small net, 
quantity 6 drams. The bulk consisted mainly of one species of copepod, 
Anomalocera Patersoniij with CalanuSj sp., and Centropages typieuSf 
abundant, and Candaee pectinata^ rare. The following also occurred: 
Embryo fishes, very abundant ) fish eggs, few ; decapod larvse, common ; 
Themisto bispinosaj young, few ; Ostra^eodOj common ; Sagittay few; 
Clione limacina^ few ; SpiridliSj sp., abundant ; Pleurohrachia rhodO' 
dactylaj abundant. The following insects were taken, from one to three 
specimens of each : Oeranomyiay sp., JEristalis transversuSj Siphonophora^ 
sp., Misumena americanaj Epeira labyrinthaj young. 

May 20, 7.45 p. m. (lat. 38© 50' K, long. 74© 06' W.) ; large net 
Contained a few Sa^ttas and a few crustacean larvsB. 

May 21, morning (lat. about 38° 56' N., long. 73© 47' W.) ; small net, 
quantity 1 dram. Consisted almost exclusively oi Anomaiocera Pater- 
soniit which were noticed as the green crustaceans. 

May 21, evening (lat about 39© 26' N., long. 73^ 40' W.) ; very small 
amount, consisting almost entirely of Anomalocera Patersoniij as in the 
previous towing. 

May 22, 8 a. m. (lat about 39^ 43' N., long, about 73^ 39' W.); small 
net, quantity 1} drams. Temora Umgicaudata, Centropages typieuSj Cola- 
nusj sp., and fish eggs very abundant; larval decapods, SpirialiSy sp., 
and Sagittaj few ; 1 specimen of annelid. 

May 22, 8 p. m. (lat 39© 45' K, long. 73° 49' W.); small net, quan- 
tity 20 drams. Composed mainly of copepods and larval decapods, 
the former consisting mostly of Temora longicaudataj with CalanuSj sp.^ 
common, and Candaee pectinata rare; and the latter including repre- 
sentatives of Brachyura, Anomura, and Macrura. Other forms were 
observed as follows: The young and eggs of several ^^<gm<^ ^1 ^si^^9i^\ 
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Themisto hispinosa^ moderately abandant; lyouDgCamacean; SagittOf 
abundant; 3 species of annelids, including TomopteriSj few; B^riaUSf 
sp., abundant. The following insects were also taken : Psyllobora 20- 
mcumlataj 1 specimen ; Erioptera (f), sp., 1 specimen; Limnqphila (t), sp*, 
1 specimen ; Anthomyia, sp., 4 specimens ; DrosophiUij sp., 1 specimen. 

May 23, 6 a. m. (lat. 39° 44' K, long. 73© 46' W.) ; small net, quan- 
tity 4 drams. Gonsi^ed mainly of copepods and larval crustaceans of 
several kinds. Temora longicaudata was tlie most abundant of the cope- 
pods, with Centropages typicuSj common, and Candaoe pectinataj rare. 
The following were also represented: Fish eggs, common; Hiemtsto bi9- 
pinosa (t), very young, rare ; TomapteriSj sp., 1 specimen ; Sagitta^ few; 
Olione limiwina^ few ; l^riaUsj sp., few. 

May 23, 8.20 p. m. (lat. iQ^ lO' K, long. 73° OO' W.); small net, quan- 
tity 2 drams. Composed mostly of copepods {Centropages iypicus^ Oalr 
nmusj sp., and Temora longicaudata)^ with an abundance of fish eggs and 
decayed sea- weed. Sagitta was common, and Themisto hispinosaj young, 
and larval crustaceans were rare. One specimen each of the follow- 
ing insects were also observed : Ooniomyia (t), sp., and NemoteluSj sp. 

May 26 ; Fort Pond Bay, Long island, N. Y. ; small net, quantity 1^ 
drams. Composed mostly of amphipods (Oalliopius lasviusculus Bosek) 
and copepods, the latter apparently consisting exclusively of Temora 
hngioaudata. Fish eggs were abundant, and there were also two spec- 
imens of Fleurobrachia rhododaotgla. 

May 30, 9.30 a. m. ; Ifarragansett Bay, E. I. The following species 
were taken in the dip-net : Calliopius Iceviusculusj 1 specimen ; Idotea 
irrorata^ 10 specimens; and Idotea phosphoreay 1 specimen. 

CONTENTS OF THE STOMA OHS OF MACKEREL. 

May 10 (lat. 38© 07' N., long. 74P 21' W.), the stomachs were taken 
from a number of mackerel, and they or their contents were preserved 
in four jars of alcohol. The stomachs being preserved, with their con- 
tents, in three of the jars, give us the means of measuring their capacity, 
which averaged 4 drams each, the stomachs being much distended and 
tightly packed with food. The contents of one stomach consisted almost 
exclusively of adult Themisto bispinosa, which gave to the mass a dark 
purplish or purplish brown color. Temora longicaudata and Nematode 
parasites were also present in small numbers. In eight of the stomachs 
the bulk of the contents consisted of copepods, mostly Temora longi- 
caudataj with Fleuromma, sp., very abundant. SpirialiSj sp., was abun- 
dant, and Themisto bispinosa^ common, the latter being conspicuous from 
its darker color and larger size, but forming a comparatively small pro- 
portion of the mass. Nematode parasites were also common, and fish 
eggs rare. 

May 13 (lat. 37° 48' K, long. 74^.13' W.), a number of mackerel were 

obtained from the fishing-schooner Henry Morganthau^ caught with a 

parse-seine in a depth of 37 fathoms. Thirteen stomachs, with their 
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oontento, were preserved in alcohol. Twelve of these stomachs were of 
about the same size, and contained on an average 5J drams of food ; 
one was considerably larger, and contained 8 drams of food. The spe- 
eies composing the food varied in their relative abundance in the dif- 
ftTOBt stomachs, bnt in all cases the balk of the contents consisted of 
eopqK)ds, and in some this gronp of crustaceans formed nearly the en- 
tire mass. Pleuromma^ sp., was apparently the most common of the cope- 
podSy with OalanuSj sp., very abundant; Candeuse pectinata rare to com- 
mon, uid (kniropages U^icus rare. Themigto hispinosa was rare to 
common, and always conspicaous from its color ; Macrnran larvse and 
yoimg Schizopods occurred sparingly; Sagitta and BpirialiSj sp., were 
abundant. Nematode parasites were common in nearly all the stomachs. 

BRYANT WALKER LIBRARY 

MUSFUM r.f ZOO! O-'jV 

•f*!'VPf^S'Y (•- VI 'JH 'JAN 

aar-lfOTBS OIV CBBTAIIV FISHBBT INDVSTBIBS of BASTPOBTt 

IHAINB, IN 1886. 

By R. EDITARD EARLL. 

L— THE WINTEB HEBRING FISHERY AND THE FROZEN-HERRINa TRADE. 

The frooen-herring trade of the United States originated with Glonces- 
ter fishermen, who brought the first cargoes from Newfoundland in the 
winter of 1854-^55, and found a ready sale for them at Gloucester and 
Boet<HL Others soon engaged in the business, and within a few years 
qoite a nnmber of vessels were employed regularly in bringing frozen fish 
firom Newfoundland to the New England markets. 

The hardshii>s encountered in the long and dangerous passage to and 
from the island during the winter months deterred many who would 
gladly hare engaged in the business from visiting Newfoundland, and 
these began to look for localities nearer home from which they could 
pnrehase their fish. The abundance of herring at Eastport soon at- 
tracted the attention of this class, and about 1866 vessels in this trade 
began to come to this locality, which from its position warranted the 
using of smaller craft, and from its nearness to the market enabled them 
to make a much larger number of trips during the season. The greater 
competition, however, soon advanced the cost of fish so that the profits 
of the winter's work were usually no greater, if indeed as great, as if the 
vessels went to Newfoundland. The trade at Eastport has, however, 
gradually increased, and for the last ten years has had a very decided 
infloenoe upon the prosperity of the fishermen on either side of the line 
separating Oanada and the United States. The trade has varied con- 
siderably from year to year, owing to the mildness or severity of the win- 
ter, which has a decided influence upon the industry, a cold winter ren- 
dering it prosperous, while frequent thaws often result in serious loss 
to all ooncemedi and, owing to the risks incnxt^) tmAi^\^vic%\is^ 
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dace the price of the iish to bo low a figure that fishermen are reluctant 
to catch them. The winter of 1885-'86 was, owing to its fluctuating tem- 
perature, a disastrous one, and buyers at Eastport as well as dealers in 
the larger markets, almost without exception, lost money in the busi- 
ness. Another element which has for the past few years seriously in- 
terfered with the demand for frozen herring is the practice adopted by 
dealers on the Great Lakes and elsewhere of artificially freezing any 
surplus of lake herring and other species taken in summer, and retain- 
ing them until cold weather sets in, when the refrigerators are opened 
and the fish are placed upon the market. Still another influence which 
has worked as disastrously as the one already mentioned is the develop- 
ment of large winter fisheries through the ice in the inland lakes of Mani- 
toba, immense quantities of frozen fish being shipped from that region 
to the western markets, thus overstocking them and reducing the price 
of fish of all kinds. The winter fishery about Eastport, however, con- 
tinues to be a very important one, furnishing employment to many men 
and to a large number of vessels and boats. 

A law forbidding the capture of herring on their spawning grounds 
at the southern head of Grand Manan earlier than October 15 prevents 
fishing prior to that date, but as soon as the limitations are over a fleet 
of twenty to twenty-five vessels, mostly from that island and the New 
Brunswick shore in the vicinity of Eastport, with an equal number firom 
St. John, visit the locality and engage in the fishery, gradually work- 
ing to the northern end of the island as the season advances and the 
stormy weather sets in ; these being joined by the local fishermen liv- 
ing at the northern end of the island, who set their nets from open boats 
within a short distance of the shore in the vicinity of their own homes. 
The principal fishing-grounds at this time however, are between Deer 
Island and Point Lepreaux, about 30 miles farther east, and in St. An- 
drew's Bay. The last-named place has less important fisheries than 
formerly j but the other grounds above mentioned are still the center of 
the fishery during the winter months. The vessels employed in the cap- 
ture of the fish are for the most part of an inferior grade and of small 
size, fully 80 per cent being under 20 tons burden and the largest only 
60 tons, while a vessel of over 40 tons is seldom employed. In addition 
to the vessels, a few of the fishermen living along the shores engage in 
the fishery from smaller craft and from open boats. The smallest ves- 
sels carry only two or three men, while the largest and best equipped 
may have a crew of ten. These are provided with small net-boats and 
an average of two nets to the man. 

They proceed to the fishing-grounds and anchor in a convenient har- 
bor, using the vessel as a home and workshop and as a storage place for 
the fish until they can be sold. The season in this locality begins about 
the 1st of December, and the Grand Manan fleet, which has been em- 
ployed from the middle of October to November 15, having mended their 
nets and made preparations, join the fleet in fishing in this vicinity. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 269 

The vessels remain at anchor in the harbors, and the boats with the nets 
aboard are rowed ont a few rods from the shore where the nets are sank 
from 2 to 10 fathoms below the surface, according to the depth at which 
the herring are swimming. They are set with, rather than across, the 
tide, and if the current is strong they are placed singly, bat if in com- 
paratively still water two are nsaally fastened together and set as one. 
Th^se are placed in the water late in the afternoon, and at the first gray 
of morning the fishermen start oat to haul them. If herring are saffi- 
ciently plenty to warrant them in resetting their nets in the same place, 
they are nnderrnn, the fish being removed and the nets again returned 
to the water to remain until the next morning, while the fishermen re- 
turn to the vessel with the catch, or, if the weather will admit, at once 
spread the fish out upon the shore to be frozen. If, however, the her- 
ring are not found sufficiently abundant to satisfy the fishermen, the nets, 
with the herring still clinging to them, are drawn into the boat, after 
which they return to the vessel, which gets under way and proceeds to 
some other locality where it is hoped the fish will prove to be more abun- 
dant, the nets being overhauled while on the way and put in readiness 
for resetting in the afternoon. 

The nets used are about 25 to 30 fathoms long, 3 to 4 fathoms deep, 
and average about 2^ inches stretch mesh. Nets of good material and 
properly rigged cost about $20 each. A vessel when properly equipped 
has two nets to the man, but many of the poorer ones carry an average 
of only one. 

Early in the season, and at other times when the weather is warm, 
considerable difficulty is experienced in properly freezing the fish, but 
every opportunity is utilized, and if there is any indication that it will 
be cold during the night the fish are spread out thin upon the grass or 
gravel of the shore or upon some convenient whaif. The fishermen 
visit them frequently at night to stir them, so as to allow those under- 
neath to be exposed and frozen. This is ordinarily done, when they are 
spread thickly, by kicking or moving them about with the feet, but 
if the weather is not very cold they are spread so lightly that it is not 
necessary to stir them. 

As the first frozen herring brought to market usually bring a much 
higher figure than those brought later, an effort is made to utilize the 
first frosts for this purpose, and usually small lots are obtained by men 
fishing oft' the northern end of Grand Manan shortly after the middle 
of November. During the warmer weather of midwinter the fish are 
often kept in the hold of the vessel for two or three days until a suit- 
able time for freezing arrives. 

The fishermen usually carry their fish to Eastport for a market, but this 
is not always necessary, as quite a fleet of vessels are employed in mov- 
ing about among them to purchase any quantity that they may have on 
band. Some sell their catch daily, while others freeze their fish and 
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place them in the hold, retaining them for a number of daySi so that 
the catch of a week or more is marketed at the same time. 

The fishing continues until early in March, when the buyers are re- 
luctant to purchase any considerable quantity owing to the uncertainty 
of the weather, which, if it should chance to be warm, might result in 
the loss of the entire shipment; but as the fish are plenty, the fisher- 
men continue the fishing for from six to eight weeks, selling their catch 
to be smoked as hard herring or bloaters, or to be salted in barrels. The 
best fishing occurs during the mildest weather, for at this time the fish 
play closer inshore, and the nets c^n be more easily manipulated. Dur- 
ing the coldest weather the fish go out into deeper water, apd the fisher- 
men are obliged to go farther for them. It is also claimed that strong 
winds from the north and northwest blows the food of the herring away 
from the shore, and the herring, which naturally follow it, must therefore 
be caught at a greater distance. The height of the fishing usually occurs 
in January, and more fish are perhaps caught during the January thaws 
than at any other period. The fish are sometimes so abundant that the 
nets become too heavily weighted with them to stand the strain, and 
are thus torn to pieces or carried to the bottom, where the fishermen 
are unable to secure tbem, and they thus prove a total loss. At such 
times the fishermen often visit their nets several times during the night 
to prevent their being overloaded, and enormous catches are frequently 
made. 

Fishermen meeting with exceptional luck have been known to share 
$50 a day for several consecutive days, but the crew that shares $500 
to the man between December 1 and the middle of March is considered 
to have had excellent success. The average will probably fall below 
$300, and there are usually some fishermen who do not earn enough to 
l)ay for tbeir gear and living expenses while engaged in the fishery. 

In addition to the vessels employed in fishing, quite a number of larger 
vessels from Gloucester and other New England fishing ports are 
sent to the locality to be loaded with herring, which they carry to mar- 
ket. These remain at Eastport, and the fish brought in by the fisher- 
men and collecting boats are stowed away loose in their holds until they 
are completely filled, when the hatches are put on and they start for 
the market. 

The desire to get the herring to market as quickly as possible has led 
to quite a shipping trade by the regular steamers which ply between 
St. John and Boston. Fish intended to be shipped in this way are 
packed in barrels, and the steamers frequently carry upwards of a 
thousand barrels on a single trip. The average charges for transporta- 
tion by steamer to Boston are from 20 to 30 cents a barrel, and to New 
York it usually costs about twice that amount; but by sailing vessels 
the charges average only about 12 cents to Boston and Gloucester, with 
3 or 4 cents additional to New York. 

During the season of 1885-'86 it is estimated that there were be- 
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tween one hnndred and twenty-five and one hundred and fifty vessels 
engaged in the vicinity of Eastport in the capture of herring to sap- 
ply ttie frozen -herring trade. The msgority of these were owned by 
Canadian fishermen at Grand Manan, Deer Island, and the various 
fishing towns on the Bay of Fundy between the boundary line and St. 
John. Only thirty or forty vessels belonging to the United States were 
employed in fishing, though the carrying trade was practically controlled 
by New England vessels. Duiing this season it is estimated by Mr. E. G. 
Green, a gentleman thoroughly familiar with the industry, that about 
3,500,000 herring were shipped in barrels by steamer, and that between 
forty-five and fifty cargoes, averaging 300,000 fish each, were sent by 
vessel. The price paid during the winter varied considerably according 
to supply and demand. At one time it reached 90 cents per hundred 
fish, but during seasons of abundance the fishermen found difficulty in 
disposing of their catch at more than 20 or 25 cents. The average price 
is estimated at about 40 cents. From this estimate it will be seen that 
about 18,000,000 herring were shipped during the winter, these netting 
the fishermen about (72,000. A trifle more than half of the entire catch 
is sent to Boston, from which point the frozen fish are distributed to the 
retail trade of the North and West. At least one-half of the remainder 
go to New York and adjacent cities, where they are purchased by the 
local dealers and by peddlers. The remaining shipments are divided 
between Gloucester and Portland, a majority of those sent to Gloucester 
being purchased by the vessel fishermen of that port to be used as bait 
in the winter cod, haddock, and halibut fisheries. 

With the growth of the industry a disposition has been manifested 
on the part of the principal dealers of the larger cities to combine to 
control the trade, and combinations have been frequently formed by 
which it was hoped to obtain a monopoly of the business. Last year a 
herring company, in which the leading dealers of New York, Boston, 
and Gloucester were represented, was formed, and agents appointed to 
proceed to Eastport to purchase and ship the fish, while otiiers were 
designated to receive and distribute them on their arrival in market. 
This company was practically successful in controlling the trade, and 
fully three-quarters of all the herring were handled by them, though 
owing to the changeable weather and the abundance of frozen lake 
herring, white-fish, and other species in the Western markets the busi- 
ness was not a success financially. 

As the herring are int/ended for immediate consumption, our tariff 
laws admit them free of duty, even though they may be landed in Ca- 
nadian bottoms. This allows the fish to be brought to Eastport by the 
Canadian fishermen engaged in catching them, and hence the compli- 
cations resulting from the termination of the treaty of Washington do 
not seriously affect this fishery. The determination on the part of the 
Canadian government to prevent any Americans from fishing within 
3 miles of its coast will, however, deter the avnall \«»&^\& it^xs^ >^&Kk 
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United States that have heretofore been employed iu catchiDg her- 
ring from continaing the business, bat as the fleet has been small and 
the number of American fishermen employed quite limited, the result 
will not be of serious consequence. American vessels will still re- 
tain to a large extent the carrying trade, which is really of greater 
importance. If, on the other hand, our Government should see fit to 
impose a duty on the frozen fish caught by Canadians, it would result 
in great loss to the fishermen of Canada and would prove a hardship 
which they are not prepared to endure, for the fishermen of this locality 
are absolutely dependent upon this fishery during the winter months and 
a very large percentage of their entire income is derived from this source. 

II.— THE PICKLED-HERRING TRADE. 

The termination of the treaty of Washington and the consequent re- 
vival of duties on all kinds of prepared fish has had a very beneficial 
effect upou the pickled-herring trade of Eastport. As already stated, 
a large number of men are employed during the winter months in net- 
ting herring, which are spread out upon the shore to be frozen, and 
sold to be shipped in that condition to the principal New England mar- 
kets ; but during prolonged thaws in winter, and after the weather has 
moderated in spring to such an extent that the fish can not be thor- 
oughly frozen, these continue fishing for herring, and very gladly dis- 
pose of their catch to vessels from Eastport that visit the different fishing 
centers in New Brunswick and purchase the fish fresh to be carried to 
Eastport, where they are salted and packed in barrels. The Canadian 
fishermen in this way find a market for their fish at a fair figure, when, 
if they were obliged to retain and salt them, the United States markets 
would be practically closed against them, as the duty would be such as 
to bar them out, for at present prices so small a margin would be left 
on salt herring and other low-priced fishes, after the duty was deducted, 
that the fishing would be unremunerative. 

The duty, while seriously interfering with the work of the Canadian 
fishermen, is, on the other hand, very beneficial to the Americans, who 
buy the fish fresh and bring them to the United States, thus furnishing 
employment not only for their vessels, but also to American labor in salt- 
ing and packing them, while the duty, which serves as a barrier to keep 
out the foreign-packed fish, advances the price to such a figure that 
those engaged iu the business realize a very fair profit from it. 

The principal supply of herring for pickling is obtained, as already 
stated, after the frozen-herring trade has closed in spring, while ad- 
ditional quantities are obtained in the fall from the vessels engaged in 
netting herring off Grand Manan before the weather has become cold 
enough to admit of freezing the fish, though a very large percentage of 
the herring caught at this time are prepared as bloaters. 

During the year 1886 between 5,000 and 6,000 barrels of herring were 
pickled by the fishermen and dealers of Eastport and vicinity. 
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IIL— THE PREPARATION OF BLOATER HERRINC*. 

While the smoking of hard herring is very extensive, the bloater-her- 
ring business is important. Prior to the termination of the treaty of 
Washington, Grand Manan, Campobello Island, and other British 
islands in the vicinity put up considerable quantities of bloaters, which 
were shipped direct to Boston and New York ^ but the duty of half a 
cent per pound or 15 to 18 cents per box is so great, that they can no 
longer successfully compete with Americans, even though the price of 
material and labor is considerably cheaper. The principal supply of 
bloater herring is* obtained between the middle of October and the last 
of November by the fleet of small vessels fishing off Grand Manan. The 
fish are taken in nets and lightly salted in the vessel's hold until such 
time as the American vessels that have been sent out to purchase them 
arrive. They are then transferred to these vessels and carried to East- 
port, where they are soaked out, strung, and lightly smoked. They are 
next packed in boxes of 100 fish each, and shipped to Portland and Bos- 
ton and other leading cities. Formerly the trade was almost exclu- 
sively with Portland, and the fish ultimately found their way to the 
Canadian markets ; but of late increasing proportions are being shipped 
to the West, and Chicago now receives and distributes a large percent- 
age of the products. 

IV.— THE SMOKING OP FINNEN HADDIEa 

Eastport was formerly more extensively employed in the preparation 
of finnen baddies than any other city in the United States except 
Portland. The trade was at its height between 1875 and 1882, when 
it gradually began to decline. During the years when the operations 
were most extensive large quantities of baddies were smoked, nearly all 
of them going to Portland, from which place they were distributed to the 
New England retail trade and to Canada; but the developmentof thesar- 
dine interests at Eastport have furnished employment to the American 
fishermen formerly engaged in catching the haddock, and these have 
fonnd it desirable to remain on shore. It is also claimed that haddock 
are less abundant than formerly upon the grounds heretofore visited by 
the fishermen, who think the fish are now frequenting other localities. 

Formerly large quantities were taken in St. Andrew's Bay, but now 
it is said that scarcely a dozen haddock could be obtained as the result 
of a day's fishing. The principal fishing-ground of recent years for East- 
port fishermen has, however, been in the mouth of the Bay of Fundy 
to the eastward of Grand Manan, and in the vicinity of the Wolves. 
Here, too, it is claimed that the haddock have decreased considerably 
in abundance; but, while this may be true, the fact that those formerly 
engaged in catching them find employment in the sardine factories 
and in catching or handling the frozen herring, has proLably had a 
more marked influence upon the haddock fislierv^^ tAv^\i ^w^ ^<^\.^i^s^ 
Ball. U. a. F. a, 87 18 
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in the abundance of fish ; for both the sardine and frozen-herring in- 
dustries have assumed important proportions, and men find remonerar 
tive employment in connection with them, thus avoiding the exposures, 
dangers, and hardships to which they were formerly subjected when 
fishing for haddock. At present only two firms engage at all in smok- 
ing haddock; one of these preparing only sufficient quantities to supply 
the local trade, while the other smokes small quantities for shipment 
to Portland. Those best informed estimate that less than 25 tons of 
haddock were smoked at Eastport during the season of 18d5-'86| the 
few sent out. of the city being consigned to Portland dealers. 



ar«-TnE AQVABirill. a BBIKF exposition of its PBIIfCIPI<K9 

AN1> JHANAGEimBNT. 

By iriLLIAlU P. SEAJL. 

The history of the discovery and application of the principles of the 
aquarium is so well known that it is not worth while to repeat it here. 
Many books have been written upon the subject, all of them in a spirit 
of glowing enthusiasm, but generally lacking information upon the most 
essential points, and often grossly misleading as to elementary prin- 
ciples. . • 

A well-managed aquarium requires but little attention, and is a de- 
light to all lovers of nature. It is a living ever-changing picture. On 
the other band, under improper conditions an aquarium is a trouble, 
and is not calculated to give pleasure to the refined and cultivated. 
Certiiin couditious are absolutely essential to the successful working of 
the aquarium. The most important of these is absolute purity in the 
tank or vessel used, and an abundance of light. When these primary 
conditions are not obtainable, discouragement and eventual failure are 
certain. The dealer iu aquaria, in his eagerness to make a sale, may 
advise differently. There is probably no business which has been more 
abused b}" false statements and a withholding of the truth, or from ig- 
norance of the subject, and none is more in need of plain truth telling 
to elevate it to the position it should occupy in affording a means of 
popular amusement and instruction. 

When once properly understood the aquarium, with its varied and 
interesting forms of life — animal and vegetable — will become as com- 
mon a feature of household adornment as are birds and flowers. 

The newly awakened general interest in biological research, or, in 
plainer words, the study of life, has opened up an extended field for the 
aquarium as the medium for observation of the habits, developments, 
and metamorphoses of animals and plants inhabiting the water. As 
an adjunct to the microscope for the amateur or for the specialist, it is 
an absolute necessity. For the young as a means of encouraging habits 
of observation and feelings of humanity, as something to give a sense 
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of eare and responsibility as well as to interest and take the mind from 
grower things, nothing can have a higher valae. 

THE AQUARIUM TANK. 

Aqnariam tanks are made wholly of glass, or with a frame-work of 
some kind of ^letal, as of iron or brass, and of wood, slate, and marble, 
or any of these materials in combination with metal. 

Glass, slate, and marble being substances devoid of properties hav- 
ing an injarions chemical action in connection with water, or where 
there is, as in the aqnarinm, more or less of decomposition of organic 
matter, need no further mention in this connection. 

The iron tank, however, demands especial attention. By reason of 
the cheapness of the material, by far the greater number of rectangular 
tanks in use are made of cast-iron. Without entering specifically into 
the chemical actions involved In the introduction of iron rust (oxide of 
iron), or of the decomposition Qf the various varnishes or mineral paints 
osed to prevent oxidation, in connection with decaying organic matter, 
it need only be stated that they are in the highest degree injurious. 
Galvanizing is often resorted to to overcome this difficulty, but it is not 
a satisfactory protection. In the French navy galvanized-iron tanks 
have been abandoned as receptacles for drinking-water for the reason 
that poisonous oxides are given off. For the same reason the IT. S. Fish 
Gommission has refused to use galvanized tanks on its ships. Undoubt- 
edly the best material for preventing oxidation is a coating of the best . 
grade of Portland cement, which will form, if properly applied, a solid, 
adhesive, protective surface, perfectly pure and practically indestruct- 
ible. It is mixed with water and applied like mortar ; first, however, 
scraping from the iron any paint or other substance of smooth and oily 
nature, to which it will not adhere well. After standing twenty- fonr 
hoars to set, it should be soaked for two or three days before using, to 
remove all the lime, the water being changed several times in that in- 
tervaL At any time that the tank is not in use it should be allowed to 
stand with water in it, for fear that the cement may crack or become 
loose from the nnequal expansion and contraction of the two substances. 
Otherwise it is practically indestructible. The cement should not be 
allowed to touch the glass. It can be bevelled off where it approaches 
the glass, after it has set, but before it becomes perfectly hard. Port- 
land cement is used exactly as is plaster of Paris, but becomes much 
harder ; in fact, becomes an artificial stone. 

THE PBINOIPLES INVOLVED IN THE ESTABLISHMENT OF AN AQUA- 

BIUM. 

The vessel used is called an aquarium tank. The term aqnarinm 
implies such an adjustment of the relations between the animal and 
v^^getable life in the aquarium tank that the.ou^^VVL^\x*&V^\x^N\!L^^>^<^* 
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It is only when thus arranged that the term aqaarinm is properly ap- 
plied. 

There is no sach thing as an exact balance^ to be attained and regu- 
lated by a nice adjustment and the most scmpulous care, as is intimated 
in most works on the subject. On the contrary, there mast be simply 
a preponderance of the vegetable or oxygenating element, or, patting 
it more plainly, the animal life mast be limited to what will live com- 
fortably in an aquarium under the conditions in which it is placed, 
which are so extremely variable that this limit can only be determined 
by individual observation and experience. All else is mere gaess- 
work. 

Oxygen is the element essential to the support of animal life. Car- 
bon is the element essential to the support of vegetable life. AqaaUc 
animals in breathing (i. e., drawing the water through their gills whick 
correspond to our lungs) absorb the free oxygen in the water, and also 
decompose the atmospheric air held in suspension in the water and 
absorb or assimilate the oxygen and exhiale or throw off carbonic acid 
gas. 

Plants, on the contrary, in growing, under the acftion of strong lightt 
decompose carbonic acid gas — a compound of carbon and oxygen — ab- 
sorb or assimilate the carbon, and liberate the oxygen. Thus there is 
a constant interchange of the elements necessary or vital to each. 
Water is a compound of oxygen and hydrogen, but the water itself is 
not decomposed, and the oxygen, which is a component part of the 
water, is not absorbed or diminished, so that in reality the fishes breathe 
atmospheric air like ourselves and get their supply of oxygen mainly 
from it. 

Now, to show the conditions under which fishes must live in the 
aquarium, let us use human beings as illustrations. An airtight apart- 
ment containing human beings would be analogous to an aquarium 
tank tilled with water alone, and stocked with fish, except that a small 
amount of air would be absorbed by the water in the process of evapora- 
tion. The conditions are nearly enough alike, however, to illustrate 
the point. Any school child twelve years of age should be able to 
point out the fact that as soon as the air in the apartment would be 
breathed ov^er sufficiently to exhaust the oxygen in it the human beings 
would suflfocate. This is exactly what would take place in the case of 
the fish. Here, then, comes in the function of the plant life: To renew 
the oxygen absorbed by and essential to the animal life. 

We see, then, that it is absolutely necessary that the aquarium 
should be placed whore it will get strong light. Where this is impos- 
sible it is not advisable to attemi)t to establish an aquarium, as failure 
would be the inevitable result. The alternative is the fish-tank, with- 
out plants and with running water. This advice will api»ly to those 
who are attracted by the ornamental l)eanty of the aquarium without 
regard to \ts scientific aspects, and who think that one would be 
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just the tbiDg to fill up some vacant iiiclic or space, which space, 
however, would l>e entirely nufittecl to the roquirenients of the aqaa- 
riom. This would simply lead to waste of money, to vexation and fail- 
ure, as well as to cruelty to innocent and helpless creatures. It is cer- 
tainly distressing to any one having the slightest feeling of kindness 
for dumb animals, and fully understanding the meaning of it, to see a 
lot of fish gasping for air at the top of an aquarium, absolutely tor- 
tared by slow sufifocation ; for unless relieved, death must result. 

BTOCKINa AND MANAGEMENT OF THE AQUABIUM. 

Id the internal arrangement of the aquarium we may please our in- 
dividual fancy. Those, however, who imitate nature most closely, avoid- 
iog ineoDgrnities — such, for instance, as the use of sea-shells and corals 
Ib the fresh-water aquarium — will have aquaria most worthy of admi- 
ratioD. Aside fh)ro the unnatural api)earance, the use of shells and 
oorals is to be avoided, for the reason that, being soft and easily decom- 
posed forms of carbonate of lime, they introduce injurious chemical 
action. 

There are a great many plants which will thrive in the aquarium. 
Those most commonly sold for the purpose are Myriophyllum, Gerato- 
phyllam, and a species of Cabomba. They seem to do the best under 
all dioamstances and have from choice the largest sale. There are 
many others, however, which, although not as large or of as vigorous 
growth, add very much to the ornamental features of the aquarium. 
Aquatic plants possess a beauty all their own, and they are the crown- 
ing glory of a well -conditioned aquarium, which can be made as beau- 
tifal as a wardian case. Those plants which root at all grow readily 
if fastened in the terra-cotta ornaments sold for that purpose, or if sim- 
ply planted in the sand and pebbles. Some plants, such as the cerato- 
phyllamand the bladderwort, never root even in nature, but will grow 
freely either fiastened down or floating loose. Care should always be 
takeo not to crush them at the base by binding them too tightly with 
the strips of soft metal sometimes used to bunch them. The metal can 
be eat into fine strips, or fine copper wire may be used. If plants 
which root are crushed, they will rot off before they have time to send 
oat roots and will come to the surface. Id this case the fish are gen- 
erally blamed for pulling them up or eating them ofif, as they will be 
seen to eat of the decaying plant as it softens. The arrangement of 
the plants is of course a matter of individual taste. They may be ar- 
ranged with mathematical precision, as an orchard would be planted, 
er mini^ed with the graceful abandon of nature, as you will. 

The ase of sand, pebbles, or shingle is also wholly a matter of indi- 
▼ideal fimcy, as it is principally a matter of ornamentation. Sand, or 
aaad and pebbles mixed, forms a compact mass, and as the sediment 
will eoUeot an the surface of it, it is more easily removed than where 
pebbles alone are used. The aquarium may b^ mot^ ^«iki\^ Y«^\» ^^mbl 
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withoat any of tbeiu and with the plants growing in little pots filled 
with sand or pebbles. These may be made to look like rock by coyer- 
ing ordinary small earthen pots with Portland cement, or by cement- 
ing together pieces of stone. 

The stereoptyped question, << How many fish can I keep in my aqoa- 
riam " is simply offering temptation to the cupidity of the dealers, most 
of whom will sell you all the fish they can without regard to the con- 
sequences to you. In fact, with most of them the governing principle 
of their business seems to be that the greater the mortality of fish the 
greater the sale of them. The comparatively few aquaria in use, as 
well as hosts of abandoned ones, attest the short-sightedness of snch a 
policy. 

There can be no rule by which to determine the amount of animal 
life that can live comfortably in a given quantity of water, it being a 
question involving the size of the fish, the amount of light (upon which 
the activity of the plant life depends), and more than all of temperature, 
which is exceedingly variable. For every 16 degrees of lower temper- 
ature water will take up and hold in suspension about double the vol- 
ume (approximately) of atmospheric air or of oxygen liberated by the 
plants. Thus it may be inferred that water at 50 degrees will support 
double the number of fish that could live in the same quantity at 66 
degrees. When water is heated on a stove the air will be seen to leave 
it in bubbles as the temperature rises until all is expelled. After water 
has been boiled fish can not live in it at all until it is again charged 
with air by the use of a bellows or pouring it from one vessel into an- 
other, thus imitating the revivifying influences of nature in the dash- 
ing of the waves or in tumbling it over rocks. Water from which the 
air has been expelled will again recover its normal proportion of air 
by absorption alone, but the process will be slower. Good judgment, 
then, would indicate, in view of the widely-varying conditions to which 
aquaria are subject, that the path of safety would lie in stocking them 
to the minimum number of fish only. The question then naturally 
arises, ** How can I know the minimum number!" This is a question 
which can only be determined by observation, and the only safe plan is 
to add a few lisli at a time. If you should pass the safe limit, there 
will soon be a lack of air or oxygen in the water, and the fish will keep 
at the surface, with their mouths out sucking in air, or, in other words, 
getting their supply of oxygen from the atmosphere itself. When this 
occurs it will be necessary to diminish the number of fish or to change 
the water in part at least. The aquarium will be affected unfavorably 
by a change from colder to warmer weather, as a portion of the air will 
be expelled. Also by cloudy weather, as the plants lacking the stimu- 
lus of strong light will not liberate a sufficient supply of oxygen. If 
the animal life in the aquarium is limited to what can live in it com- 
fortably under the most unfavorable conditions, it must then be uni- 
formly successful. 
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Fisb should not be introduced into the aquarium until at least a week 
irfter the plants are placed therein — except perhaps a comparatively 
small namber to interest the children who are generally extremely im- 
patient to have them — so that the plants may first begin to grow and 
frive off oxygen freely. Others may then be introduced from time to 
time until the aquarium is fully stocked. 

With regard to light it may be said confidently as a result of ex- 
tensive observation and experiment, that it is almost impossible to get 
soffloient from a northern exposure, the exception being in bay windows 
which may catch the morning or afternoon sun for a short time and 
have a good light generally. 

Professor Huxley goes so far as to say that ^^ plants only liberate 
oxygen under the action of strong sunlight, and in the dark this action 
is reversed." This would account for the sometimes unaccountable 
deaths offish in aquaria, which generally occur at night, when in addi- 
tion to the lack of light there is less ventilation and greater escape of 
poisonous gases from gas-pipes and furnaces. These gases are rapidly 
absorbed by water, and when the conditions are such that there are no 
coonteraoting influence their presence must be baleful in the extreme. 

Id winter the full power of the sunlight may be allowed, but in the 
summer when the rays have greater heatiug power some modification 
is necessary, and the proper mean of sunshine may be found by a little 
experimentation. 

In rooms where there is a high temperature a close-fitting glass cover 
to the aquarium will be found beneficial. This advice invariably in- 
duces the question, ^< Will not that exclude the air f " The answer is, 
that in a properly conditioned aquarium the water does not deiive any 
benefit from contact with the more or less impure air of ordinary living 
rooms at all in proportion to the detrimental influences, but depends 
wholly upon the plant life for its supply of oxygen. The glass cover 
prevents the absorption of impurities from the atmosphere and the col- 
lection of dust, and by retaining the oxygen which is given off in excess 
of what the water will hold in suspension there is always a highly oxy- 
geniced atmosphere immediately over the water. 

Another and very common question is, ^^ How often should I change 
the water in my aquarium ! '^ A successful aquarium is one which is so 
stoeked and afforded the proper conditions, in accordance with the princi- 
ples already given, that it will not be necessary to change the water — 
other than the change effected by supplying the loss from evaporation— 
exoept at long intervals, not more than once or twice a year when a 
general cleansing may be considered desirable. 

There are many experienced aquaria fanciers who find no diflaculty in 
keeping (both marine and fresh water) aquaria for many years without 
change of water. The water should notbechanged unless the fish show 
signs of great distress by keeping their mouths out of the water and 
sncUng in air. This denotes the exhaustion of ttvfe «it ox ix^ifc ^'x::^^^^^^ 
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in the water. The water may be reaerated by the use of a syringe or 
by dipping it out and pouring it back. The probability is that a small 
quantity dipped out and replaced with an equal amount of fresh cold 
water will be all that is necessary. Where the water is completely re- 
newed it should be about the same temperature as the old. Fish are 
often killed or become diseased by being plunged from water of the 
temperature of an ordinary living room into water icy cold. Their gills 
(lungs) become congested, which produces inflammation and ulceration, 
and they show all the appearance of tuberculous diseases. The smaller 
the aquarium the more likely it is to be affected by either internal or 
external influences. The changes of temperature particularly will be 
more rapid. As before stated, if given proper conditions and not over- 
stocked with animal life, such disturbances very rarely occur and only 
from accidental causes, such as are always occurring in all the affairs 
of life. 

The ordinary cleansing of the aquarium consists in the cleaning of the 
glass and the removal of sediment, which latter is easily and efficiently 
accomplished by the use of a siphon or a pipette, also called lifting tube. 
This is simply a glass tube drawn in a little at both ends for conven- 
ience in using. This is used by holding the forefinger over the open- 
ing in the top of the tube and directing the other end over any sedi- 
ment to be removed. The finger is then removed from the top of the 
tube when the air escaping the water will rush into the tube, carrying 
the sediment with it. By again placing the finger over the opening in 
the top of the tube it can be lifted out with its contents and emptied 
into some vessel by withdrawing the fiug^er from the opening. 

The usual gre^n accumulations on the glass are due to the presence 
of minute plants known as confervae. They are generaUy considered 
to render the aquarium unsightly. This feeling, however, is not shared 
by those who are close observers and lovers of nature, for everywhere 
where even dampness is found this class of plants abound, making 
hosts of the larger plants and clinging to stones and sticks and even to 
the earth itself. Viewed under the microscope they are wonderfully 
beautiful. They are good oxygenators and furnish food for fishes and 
tadpoles and are really dense forests under the microscope in which 
myriads of animalculfc harbor and propagate. If so desired, suflicient 
tadpoles and snails will keep these plants at a minimum, but if the front 
glass of the aquarium be kept free of them by the use of a small paddle 
or swab covered with rubber, felt, flannel, muslin, or chamois, they will 
be found to render it more beautiful by giving it the greenish tinge of 
nature. An excessive growth of them may also be checked by a modi- 
fication of the light by the use of screens, for which purpose the use of 
tissue paper is as good as anything. Some interesting experiments may 
be made upon the growth of plants by interposing tissue paper of dif- 
ferent colors and noting the ettect of each after a few days. When the 
water itself becomes green and opaque from the presence of certain 
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fonns of confervse the best plan is to chauge the water, althoagh they 
may be destroyed by dimiDishiug the light sufficiently or by introdao- 
ilg a number of tadpoles. 

FEEDING FISH IN AQUABIiu 

• 

In feeding the fish care must be taken to introduce no more food 
than tbey can eat in a short time, aa what is not eaten will soon decom- 
pose and make the water cloudy, and generate noxious gases as well. 
If due care is observed in regard to quantity it does not matter how 
often fish are fed except that if fed abundantly they will grow rapidly, 
which is not generally desired. Fish may be fed every day or but two 
or three times a week with equally good results apparently. They 
will always find a small amount of food in the aquarium in the vegeta- 
tion. Where they are not fed sufficiently they are apt to strip the 
plants of their leaves. In a natural condition fish are feeding continu- 
ally and grow very rapidly. 

The wafer food which is universally sold for gold-fish and other veg- 
table feeding fishes is a good, nutritious food. Bread, cake, and cracker 
soar more quickly, and are therefore somewhat objectionable unless 
carefhlly nsed. Most fish, even those supposed to be strict vegetarians, 
are fond of raw beef. It should be scraped to get the pulp free from 
mnscnlar fiber, or chopped very fine. Lean beef, unsalted, may be 
dried quite hard and can then be scraped quite fine. It soon softens in 
the water, but does not give off the blood as when raw. The fish, how- 
ever, prefer it raw. Ants' eggs are excellent food. They can be gener- 
ally bought at bird stores. Oysters and clams, well washed to get rid 
of the juices and chopped fine, are enjoyed by most fishes. Worms, 
chopped fine for small fish, are enjoyed most of all. All chance of con- 
taminating the water in feeding the fish may be avoided by having an 
ordinary confectionery or other jar into which the food may be dropped 
affcer placing it in the aquarium. The fish will soon find their way into 
it Many of our common brook and pond fishes will eat animal food 
only, and some of them only living things. Among such are the vari- 
008 snn-fisbes, sticklebacks, etc. They are perhaps more lively and 
interesting in their habits than the more peace-loving vegetarians, the 
gold-fish and others of the cyprinidsB, but there is more difficulty in 
finding food for them. A small scoop-net made with cheese cloth and 
used in almost any quiet water, among the dead leaves, will often yield 
large numbers of insect larvae, small crustaceanS| which afford them 
natoral and needed food. 

DISEASES OF FISH. 

Fish aie sobjeot to diseases very similar to those of other animals. 
Th^ aie sometimes infested with parasites, some of them microscopic, 
whioh wiU eventually kill them if not removed. Tb^ m^\iVtes>k^^<!s^% 
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of disease in a fish are a generally drooping appearance, the fins being 
closed or depressed, its movements being slow and languid — altogether 
different from its usually lively and graceftil motions. The presence of 
the microscopic parasites which often infest the gold-fish in aquaria is 
made known by an inclination in the fish to keep the fins close to the 
body, at times flapping them rapidly and darting about as if intensely 
irritated. There will be generally in this case a raw or bloody appear- 
ance about the bases of the fins, and at the edges of the scales, and 
the fins may become closed, the rays being drawn together and termi- 
nating in a sharp point. Fish may be freed from these pests by taking 
them up carefully in a soft net and dipping them in strong salt water 
for a few seconds once or twice a day, or brushing them with a soft 
brush or sponge dipped in salt water. Carbolic acid diluted is some- 
times used and other remedies are sometimes recommended, but tiie 
salt bath is quite as efficacious as any of them, and less dangerous to 
the fish. Diseased fish may often be cured by putting them in a tub 
of water with some aquatic plant out in the open air when the weather 
will permit, or in winter in a light place if with plants, and in semi- 
darkness if without. Sudden changes of temperature in changing the 
water are sure to produce inflammation of the gills (lungs) and other dis- 
eases apparently analogous to those of mankind produced by similar 
causes. But little is known of the diseases of fish, and there is plenty 
of room for experiment in treatment. Very strangely the minute para- 
sites so common to the gold-fish do not appear to infest other kinds. 
There is a disease quite common among gold-tish and carp, in which 
there is a quantity of water between the skin and body of the fish, and 
the scales stand out from the body almost at right angles. They rarely 
recover and no cure is known. Where fish have proper conditions and 
are not crowded these diseases are verj' rare. Fungous growths occur 
where the scales or mucous covering are scratched or rubbed off. The 
germs of this class of parasitic plants are generally present in water, 
and are sure to develop upon any animal, and sometimes vegetable 
matter which may be present in a state of inflammation or of decompo- 
sition. Sometimes the fins of fish will be destroyed by these growths, 
but will soon grow again when the fungus is removed. The salt-water 
bath is the simplest and best means of removing or destroying it 

EECAPITULATION. 

A brief recapitnlation recalls four points demanding especial consid- 
eration as absolutely essential to success in the management of the 
aquarium. They are, first, absolute purity in the vessel used; second, 
an abundance of light; third, to avoid overstocking with fish ; and, fourth, 
great care in introducing food into the aquarium. A careful observance 
of these principles will lead to success. To ignore them is to invite 
failure. 
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^S^TMWt KBBPIlfO OF SAI^niOlVIDii: FOB PrRPOSES OF EXHIBI. 

TIOIV. 

By iriLLIAlU P. SEAL. 

Exhibitions of live specimens of the salmouidsB in aqaaria, except 
during the winter months, are so generally attended with great expense, 
from the supposed necessity for a low temperature and the consequent 
use of a large amount of ice, as well as the expenditure of much care 
and labor, that they are considered as not being worth the outlay. Some 
recent experiments at Central Station, Washington, and in connection 
with the exhibit of the IT. 8. Fish Commission at Cincinnati, have dem- 
onstrated that all the members of tlie trout family may be ket)t much 
more easily and at a much higher temperature than has been supposed. 

It 18 well known that water takes up and retains in suspension atmos- 
pheric air in direct accordance with its temperature. Water is said to 
be capable of holding in suspension for each 16^ of lower temperature 
about double the volume of air, so that inversely the expulsion of half 
the volume of air in a given quantity of water would follow a rise of 
16^ of temperature. This, then, is the cause of the necessity for keep- 
ing salmonidsB at a low temperature^ — as ordinarily kept in limited quan- 
tities of water not aerated as in nature by tumbling over rocks and falls 
and swirling rapidly about, drawing in large amounts of air — the fact 
that the water does not contain enough air to satisfy their necessities. 

The experiments mentioned consist simply in a change in the method 
of water supply, by which,* with the use of a small amount of water, a 
large proportion of air is introduced well dispersed in very minute bub- 
bles, in which shape it is rapidly absorbed by the water. The method 
consists in the use of very fine nozzles of from one-sixteenth to one- 
eighth inch orifice. The point of the nozzle is fixed close over the sur- 
fiEMse of the water either straight or obliquely. The stream of water im- 
pinging on the surface of the body of water in the tank, with force, car- 
ries in with it a large amount of air, which is very minutely divided and 
dispersed, thus keeping the water well charged with air. This of course 
requires force, which Is always available where there are systems of 
water-works. Elsewhere it would be necessary to have an elevated 
tank and some means of pumping water thereto to get the necessary 
pressure. An elevation of 20 feet will give sufficient pressure to force 
a one-sixteenth-inch stream of water to the bottom of a body of water 
3 feet deep. A number of such streams might be found necessary, 
varying with the size of the tank, the number or kind of fish, etc. In 
an ordinary -sized aquarium tank, say 18 by 18 by 48 inches, or 24 by 24 
by 48 inches, one, or at most two, streams would probably be found suf- 
ficient. The large amount of air thus constantly forced into the water 
gives the Ash the needed supply of oxygeu at a e;o\sv^^T^\XN^l \^^ 
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temperatarc, whicb ie apparently more enjoyable to tbem tban a lower 
one, aa they are undoubtedly more active and playful. By this means 
trout may be kept at a temperature of 7(f vithoat noticeable discom- 
fort to them, although, perhaps, 60° to 6S<^ is a safer and sorer limit, 
in view of possible accidents. The accompanying figure will illustrnte 
the method iu question. 




m 






The great efliciency of thi.s uiethod of water oupgily over any other 
has been fully dcmoustiitetl in the keeping of marine tisbes at the ma- 
rine Btatiou of the (Join mission at Wood's Holl, Mass. Many marine 
siwcies require even more oxygen tban the salmonidte, and thus the 
system has received substantial tests, and can be confidently recom- 
mended not only on account of the introduction of a l.irge amount of 
air and a saving of ice and labor, but on the score of economy of water 
also, whicb is very often a matter of considerable importance. When 
tbe temperature rises above 70<^ it can be cooled by introdacing tbe 
necessary amount of ice directly or by'iiassing the water through a coil 
of pipe surrounded by ice. Tbe rctardiilioii of the stream of water by 
the use of tlie very small nuzzles gives it am|)le time to cool, and it 
can be brungbt down to a very low temperature. As oixliiiarily used 
tbe pipe coil has been a faibnv, because the water juissed through it too 
rapidly to be cooled. At the Cincinnati Exhibition the water in an 
aquarium tank IS by IS by 48 inches was kept at a teuiporatureof 4S° 
by passing it through TO feet of onc-fourthinch lead pii>e coiled in an 
ice-chest 18 inches square, and from that through about 30 feet of rub- 
ber tubing wrajiped with newspapers, passing into the tank in a one- 
sixteenth -inch Ntreau). 

In changing; trout from iced water to aquaria operated in this way it 
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would be necessary — at all eveuts safer — to bring the temperature ap 
gradaally. 

At tiie Gincinnati Exhibition the temperature was raised from 59^ to 
7(K>9 a change of 11^ in the course of five or six hours, without any 
noticeable effect, on a lot of brook, Loch Leven, and brown trout. 



ftO^Alf INflUlKT AS TO TDK PROPER fllETHODS FOR THE CARE OF 
i:.ITING THINGS HEIiD FOR POPUIiAR AiflUSEIIlENT AND IN- 
•TRVCTION OR FOR PVRPOSES OF BIOI^OGICAIi RESEARCH. 

By WIEiLIAia P. SEAL. 

The object of this paper is simply to provoke inquiry as to the proper 
methods of confinement and treatment of living things — aquatic or ter- 
restrial — whether held simply for popular amusement or for the higher 
pnrpose of biological research. 

The subject of biological research is one of rapidly-growing impor- 
tance. Aside f^om the demands of specialists for facilities for pursu- 
ing their investigations, the value of such work in the interest of gen- 
eral education is meeting with wide-spread public recognition, and 
it is now only a question of time when extensive aquaria and vivaria 
will become important and necessary adjuncts to the biological labo- 
ratory. 

In the more practical domain of fish-culture there is a great and as 
yet nntouched field and vast possibilities in the introduction and ac- 
climation of foreign fishes and in experiment leading to the possible 
transfer of valuable salt-water species to fresh water by gradual change 
of density, as well as the opportunity for the study of their complete 
life histories. 

Candor compels the acknowledgment that a retrospective review of 
the scientific results attained through the media of zoological gardens 
and large aquaria generally, since their first establishment, would show 
nothing commensurate with the immense outlay involved, and it is a 
question in the minds of many persons of experience in such matters 
whether better results are possible. The writer has arrived at the con- 
dnsion that nothing better can be expected under existing methods. 

As before suggested, the object of this paper is simply to provoke 
discossion, leading, if possible, to the establishment of other and better 
methods. The observations of the writer upon animals held in con- 
finement have led him to the conclusion that for purposes of biological 
research — ^involving the normal discharge of the natural functions — 
pq^chological influences must be taken into consideration as well as 
fliose of a purely physical nature, the one having a direct bearing on 
the otJier. In other words, animals must be provided with homes adapted 
to their varied requireiiients, instead of being held in what cauonl^ \^ 
termed pnson-pens. 
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In aprevioas paper* the writer gave snggestioiiB regarding the estab- 
lishment of homes for aquatic and amphibious 'animals, mt more es- 
pecially adapted to those of smaller size. Those suggestions were made 
on the test of actnal experiment. The question arises whether the 
same methods on a scale of magnitude adapted to the largest animals 
would not produce equally satisfactory results. Undoubtedly by far 
the greater cost of maintenance of large aquaria and zoological collec- 
tions is due to excessive mortality. The laws which apply to the herd- 
ing or imprisonment of men apply with greater force to the lower ani- 
mals, which are less amenable to artificial conditions. Fishes -confined 
in small bodies of water are infested with parasites, which do not trouble 
them in ponds and streams where they have mud, sand, masses of 
plants and rocks, by means of which they can rid themselves of such 
pests. Fishes and reptiles, and I doubt not other animals as well, are 
also undoubtedly subject to diseases analogous to scurvy and others of 
that nature produced in man by close confinement and consequent im- 
purity of surroundings. 

There is another aspect of the case, that of the effects of imprisonment 
npon the mind. Most persons are familiar with the fact from personal 
observation that it is almost impossible to confine many of our adult 
wild birds in cages ; as they will refuse to eat and will speedily die 
of starvation, or will beat themselves to death on the wires of their 
cages. Those who have had exeperience in the care of fishes will have 
noticed the same results in the cases of many kinds of them. It is im- 
possible for an observing person at all experienced in the care of ani- 
mals of whatever nature not to concede to them the emotions pleasur- 
able or unpleasurable common to mankind regarding surroundings. 

frothing can be more depressing to the lover of nature than the for- 
lorn and dejected appearance of the birds and beasts of fiercer nature 
as they appear in the limited areas and unnatural surroundings allot- 
ted to them in zoological- gardens. 

Prof. H. G. Chapman states as a result of his examinations of carniv- 
orous animals which have died in captivity, that most of them die of 
heart disease. 

From this benevolent view alone, therefore, this question is one well 
worthy of consideration. Surely, if the dumb brutes contribute to our 
pleasure or benefit, we may well afford to consider the possibility of 
making them measurably contented and happy. 

With this idea in view I offer the following suggestion for the con- 
sideration of those interested in the establishment of large aquaria, 
hoping for further development through interchange of ideas. 

The plan or principle herein suggested might be termed not inaptly 
Pond- Aquaria, it being essentially a combination of the pond and the 

* The Aqna-Yivariam m an Aid to Biologioal Researoh. Report U. S. Fish Commia- 
■lon, 16S3. 
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aqaariam ; the aquaria being constracted on the margin of the pond or 
reservoir used, as shown in the accompanying illustration, Plate I; the 
idea being to have a water-pen or pond-garden (A) extending back from 
each aquarium fronts and to be surrounded by a wire orother fenceor par- 
tition (B) of sufficiently small mesh to prevent theeseape of theoccupauts, 
but large enough to allow the smaller fry, which would furnish them with 
food, to i>as3 through freely. (G) represents the glass fronts. (D) the 
upper or perforated aquarium bottom, which allows the escape to a 
lower funnel-shaped bottom (E) of all sedimentary deposits. (F) rep* 
resents rocky eminences containing pockets, in which could be planted 
aquatic vegetation at depths adapted to their needs. The whole creat- 
ing a close approximation of natural conditions. An arrangement of 
wire gates would keep fishes in close confinement for short periods for 
observation, or would keep some, while others were allowed to roam at 
will in their domain. 

Plate II represents a cross-section of the same, showing building over 
the aquaria, and greenhouse roof to pond-gardens. 

The advantages of some such plan will, I think, be apparent to all 
who have experience on the subject at least. It is simply imitating 
nature more closely and getting rid of artificialities. 

The conditions would afford natural vegetation, sunlight, mud, sand, 
and rocks, with abundance of room in which to move about freely and 
seek for natural food. 

By such a plan also the necessity for circulatory apparatus is dis- 
pensed with, the circulation caused by the movements of the fishes, 
changes of temperature and evaporation, together with the aeration or 
oxygenation effected by the plant life being ample as in the pond. 

It might be argued that, with so large a space, fishes would keep 
hidden from view. The experience of the writer has been that when 
the fear of danger is removed and animals become confident of an abil- 
ity to escape at will when threatened by danger they lose their timidity 
and become both bold and curious, and are more easily and satisfactor- 
ily viewed than when under the influence of fear in close confinement. 
The deer, the most timid of animals, when confident of safety, becomes 
X>erfectly content, and without desire to escape except to seek its kind 
for company. 

The experience of the writer in the care of fishes and reptiles and 
other animals as well, is to the same effect. 
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A. Introductory Kote. 

This report has been prepared for the purpose of placiug before those 
directly interested in the fisheries of the United States such informa- 
tion as seems necessary to convey a inoxlerately comi)rehensive idea of 
the British beam-trawl fishery. The history, devek)pinent, and impor- 
tance of this special branch of the fisheries in European waters have 
been dwelt upon at some length. Attention has been called to the 
possible infiuence of the beam trawl on the abundance of fish, and the 
question of the introduction of this form of apparatus into the fisheries 
of the United States has been discui?sed. 

But in view of the possible employment of the beam-trawl for the 
capture of fish in American waters, special attention has been given to 
the various details of its construction. It has also been deemed desir- 
able, for the same reason, to describe at length the various forms of 
apparatus which are used in conjunction with the trawl, as well as the 
methods of fishing, the system of marketing the catch, and other mat- 
tera relating to the prosecution of the woik \v\ Euro^e.^ since a knowl- 
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edge of these details will be required by Ainericau iisLeriuou shoald 
they ever nudertake to prosecute the beam-trawl fisher^'. 

Less has been t»aid concern iug those subjects which seem to suggest 
little that may be of practical value, and for this reason much has been 
omitted which might perha[)s appropriately be included iu a rei)ort of 
this kind. For instance, the notes on tiie trawl fisheries of FrancOi 
Belgium, Ilolland, Germany, and S[>aiu might have been expanded to a 
greater extent, but it is believed that these contain all the data which 
may l>e of any importance to fishing communities in the United States. 

it is proper that acknowledgments should be made to the following 
goQtlemen, who have lent their aid in various ways, but more partica 
lariy in furnishing such information as is required for a work of this 
character. Foremost among those who have assiste<l by their kindly 
efforts are Mr. Harrison Mudd and Mr. O. T. Olsen, of Grimsby, 
Mr. Edward Jex, of London, and Mr. T. F. Robertson Carr, of North 
Shields, while others have furnished much interesting and valuable 
data concerning the British beam-trawl fishery. 

Mens. A. Duchochois, of Boulogne, has supplied data relative to the 
French beamtrawl fishery. Mons. Jules Le Lorrain, of Belgium, has fur- 
nished many important facts concerning the fisheries prosecuted from 
tliat country. I am also indebted to Mr. A. E. Maas, of Scheveuiugeo, 
for information relative to the Dutch trawl fishery. 

The material upon which this report is based was chiefly gathered at 
Grimsby and Hull, and during a* trip to the North Sea in 1880; also 
from a study of apparatus and methods at the International Fisheries 
Exposition at London in 1883. So far as I am informed, however, there 
has been little if any change since the last-mentioned date, beyond per- 
haps the introduction of additional steam-vessels in the beam-trawl 
fishery from the continental ports. 

I.—XnE BEAM'TIiATVL FISHERY OF GREAT BRITAIN. 

B. History and Present Importance. 

Nothing definite can now be learned as to where or when the method 
of fishing with a be^m-trawl in Great Britain originated. Undoubtedly 
trawl-nets of some kind have been in use for many centuries off the 
English coast, but there remain no records which would suggest that 
they were supplied with a beam to distend their mouths, and as the 
most primitive and oldest forms of trawl-nets now in use are unpro- 
vided with beams, it is probable that those first employed in England 
were of this type. 

The earliest notice which we can find of the trawl fishery in England 
{8 contained in the following petition, which was presented to Parlia- 
ment in 1376-'77:» 



^It will be noticed that tbere is aothing in this petition which indicatea tUft osa qC 
aheam asapArt of tbo apparatas ; therefore one U Ve£t> lU OLo\x\)\t «aVa ^\i^\Xi«t 
$g9wiar0ome other form ia meant. 
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(Pet. 51, Edw. Ill, A. D. 1376-'77.— Petition No. 50.) "That whereas 
in several places within your said realm, in creeks and havens of the 
sea, where was accostomed before these times to be a good and plen- 
teous fishery to the great profit of the realm, which is in part destroyed 
and rendered valueless for a long time to come, by some fishermen who 
have for times during seven years past by a subtlety contrived a new 
instrument, which is amongst themselves called a ' wondy choun,' made 
after the fashion of a Ulag' for oysters, which is usually long, to which 
instrument is attached a net {ree) of so small a mesh, no manner of fish, 
however small, entering within it can pass out, and is compelled to re- 
main therein and be taken. And besides this, the hard and long iron 
of the said ^ wondy choun,' that it destroys the spawn and brood of the 
fish beneath the said water, and also destroys the spat of oysters, mus- 
cles, and other fish by which large fish are accustomed to live and be 
6up|>orted. By means of which instruments called 'wondy chonns' in 
many places aforesaid, the fishermen aforesaid take so great abundance 
o( small fish aforesaid, that they know not what to do with them, to 
the great damage of the commons of the kingdom, and the destruction 
of the fisheries in like places. For which they pray remity. 

^^Besponaio. — Let commission be made by qualified persons, to inquire 
and certify on the truth of this allegation, and thereon let right be done 
in the court of chancery .'' 

The fishing towns of Brixham and Barking, in their local traditions, 
both lay claim to the distinction of having been the first to introduce 
and establish the method of fishing with beam-trawls, but, as these 
claims are based solely on tradition, it stiU remains a mooted question 
as to which is the most entitled to the honor. One writer has attempted 
to prove the probability of this method of fishing having been intro- 
duced by the Dutch on the occasion of the landing, at Brixham, of the 
Prince of Orange in 1688. 

He says, however, that '*for the next hundred years there was no 
craft employed at Brixham at fishing, but open boats and half-deck 
yawls, the latter being the latest improvement. We have [he continues] 
heard our graudsires relate how they used to put the whole apparatus, 
or gear, as it is now called, on their back and carry it on board of the 
boat. • • • Shortly after this time the fishermen began to enlarge 
their crafts, to cover in the deck, fore and aft, and rig them as cut- 
ters — namely, boom, gafi", and bowsprit, and with topmast having a long 
pole on which was set a royal with the sheets leading down on deck, the 
same as the Dutch Scheviling bombs of the present day, and most prob- 
ably the rig was taken from them."* 

The trawl-net, in various forms, has unquestionably been used in 
the continental fisheries of Europe for many years, but the application 
of the beam is apparently of more recent date. 

^ The Fisherman's Magazine, March, IS8U 
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The following remarks by Holdsworth on the origin of the trawlnet, 
tboQgh they do not throw any additional light on the matter, show, 
nevertheless, how difficalt it is to find anything concerning the early 
history of this apparatus which may be considered reliable: 

^^The origin of the trawl-net appears to be unknown, but an emi- 
nently primitive method of working it is still in use on the Atlantic and 
Mediterranean coasts of Spain. * * * Its chief feature is that in ' 
order to keep the mouth of the net open so as to work efficiently, two 
vessels are employed. They are termed * Parejas,' signifying pairs or 
couples, and they sail together at a certain distance apart, towing the 
net between them. An improvement on this plan, although very far from 
being satisfactory^, is the hammer or pole-trawl, still used on some parts 
of the south and southwest coasts of Ireland. Only one vessel is re- - 
quired to work it, and the mouth of the net is extended by ropes lead- 
ing from wings of netting on both sides of it to poles projecting one on 
each side of the vessel. It is but a clumsy contrivance, and only suited 
to smooth and shallow water. • • • The otter-trawl is the same 
kind of net as the one just noticed, but otter-boards are fastened to the 
ends of the wings, and by their peculiar and kite-like action cause the 
extension of the mouth of the net without any necessity for poles. The 
otter-trawl is much used on board yachts, but does not meet with much 
favor from professional fishermen. Their preference is given entirely 
to the beam-trawl, which has been in use for many years, and, notwith- 
standing some disadvantages, has on the whole proved to be a pro- 
ductive and useful implement of fishing. There is nothing to show 
when the addition of the beam was first made to the trawl, nor is it 
certainly known whence the idea originated. There is some reason to 
think, however, that to Brixham is due the credit of having first adopted 
it in this country for deep-sea fishing, and possibly of having introduced 
it, although we believe Barking also put^ in a claim to it The com- 
mencement of the system probably dates from some period in the last 
century. Old fishermen at Brixham remember their grandfathers being 
trawlers ; but the number of vessels and their size were then small com- 
pared with those of the present day, and we can obtain no further in- 
formation on the subject than that beam-trawling had been carried on 
for a long time, or, as was said by one old fisherman, whose chrono- 
logical ideas were perhaps not very clear, *may be from the time of 
Moses' — a possibility not quite consistent with the general idea at Brix- 
ham that beam-trawling originated in that longinmouM fishing port.''' 

Although we may be left in doubt as to the time and place that wit- 
nessed the introduction of the method of beam-trawling in Great Brit- 
ain, it is, nevertheless, a weU-e^rtablLsbed fact that this fishery did not 
attain very important proportions until within the present century. 
Of late years, however, more especially since IHiKI, it has develoiHMl 

1874, pp. 8^ 531 
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with remarkable rapidity ^ until now it is considered one of the most 
important fisheries of the British Isles, while in England it tAeB pre- 
cedence of all others. 

<^The most important method of fishing,'' writes Holdsworth, ^by 
which a regular supply of the best and most varied kinds of sea fish is 
obtained for the market is that commonly known as < trawling' — a name 
evidently derived from trailing or dragging; the trawl being a bag-net 
which is towed, trailed, or trawled along the bottom ; and it is so con- 
structed as to capture those fish especially which naturally keep apon 
or near the ground." 

The most noted ports in England from which trawling is prosecuted 
are on the east coast and most of them north of the Thames. They aie, 
' {n the order of their importance as trawling stations, Yarmouth, Grims- 
by, Hull, Lowestoft, London, and Scarborongh ; while Brixhani, Bams- 
gate, Plymouth, and Dover, in the sonth of England, are noted fbr fbeir 
trawling fleets. Oarnarvon and Tenby, in Wales, have small fleets of 
trawlers. 

Abenleen, Oranton, and Leith, in Scotland, have each a number of 
trawling steamers,^ though Mr. T. F. Robertson Garr, writing ftom 
Edinburgh under date of August 25, 1883, says: 

<<The General Steam Fishing Company, limited, is the only beam- 
trawling company of any importance in Scotland, and their headquar- 
ters are at Oranton in the Firth of Forth, close to Leith.'' 

When Holdsworth wrote in 1874, there was ** no beam- trawling station 
of any importance on the coast of Scothind." The statement is made in 
the First Annual Report of the Fishery Board for Scotland, 1882, that — 

"Beam-trawliiif? has been carried on for several years in the Moray 
Firth by sailing smacks and boats, principally belonging to Lossie- 
mouth; and it has also been prosecuted for a considerable period by 
sailing smacks and boats in the Firth of Clyde. Beam -trawling by 
steamers, which has been more recently adoi)ted, has greatly increased 
within the last two or three years." 

According to the Scotsman of December 8, 18v^3 : 

"At the present moment the fleet of screw trawlers belonging to 
Oranton numbers fifteen, and the capital thus employed in the industry 
here alone may be roughly estimated at betwecMi £40,000 and £50,000." 

Dublin, Galway, Waterford, and Dingle are the principal stations in 
Ireland from which large vessels are eni[)loyed in trawling. 

Besides all the fleets of large sailing smacks an<l steamers which en- 

' Mr. David Allen, Hoiiior member of tho building; lirm of D. Allen &, Co., of Gi»n- 
ton, states that, in 18Ht>, Aberdeen bad five screw boats and five paddle steam trawl- 
ere; Granton bad a fleet of nine screw st4*a!ner8, while a dozen side-wheelers sailed 
fh>ni Leith. David Walker, trawl owner and skipper, of Johnshaven, before the 
Royal Commission appointed to inquire as to trawling operations on the east coast of 
Scotland, 1883, says: ** There are now seven sailing trawlers and one steam trawler 
belonging to Johnshaven, working generally from Red Head down to Bcrvie. For- 
merljr tbey went to Aberdeeu Bay." 
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gage ia this industry, more or less trawling is carried on near the shore 
OD Tarioas parts of the coast of the British Isles, by small boats, but 
until recently the Scotch have employed this method comparatively 
little, and even now other means of catching fish are generally preferred 
by the boat fishermen of that country. 

The remarkable development of the beam-trawl fishery of the east 
coast of England during the past forty years, the consequent increase 
in the trawling fleets, and the growth and prosperity of the principal 
fishing ports are, perhaps, without a parallel in the history of the Brit- 
ish fisheries. 

Take Orimsby, for example, which, about 1858, according to Mr. Har- 
rison Mndd, a prominent citizen of that port, had a population of, ap- 
proximately, from 10,000 to 13,000, and had just begun its career as a 
fishing town by sending out a few beam-trawlers; now it has increased 
to upwards of 30,000 inhabitants, and from its docks sail a fleet of 
nearly 800 fishing vessels, more than half of which are beam trawlers. 
Mr. Edward Jex and other gentlemen say that they can recollect 
when Hull and Jjowestoft (some thirty-five or forty years ago) did not 
have more than 25 or 30 sail of trawlers to each port. In 1881 Hull had 
a fleet of 737 and Lowestoft 4G7 vessels of all classes, the majority of 
which were trawlers. 

"The rapid development of late years," writes Mr. Ansell, *'may be 
traced to the introduction of ice and the spread of onr railway system, 
by which the catcher has been enabled to get the fruits of his toil dis- 
tributed to the many thousands dwelling in the inland towns — those 
who seldom or never saw or tasted salt-water fish."* 

It may also be added that the introduction of the method of icing fish 
has given the trawlers an opportunity, which the3'have not been slow 
to improve, to visit distant and untried grounds where fish could be 
taken in much greater abundance than nearer home. 

According to Mr. Ansell the advance of the trawling trade was so 
rapid on the east coivst that Hull, which, in 1845, had only 21 vessels, 
aggregating 570 tons, and valued at £0,425, had, in 1882-'83, increased 
its fleet to 417 smacks, besides 9 steam carriers and 6 ice ships, with a 
tonnage of 29,233 tons, and a valuation of £555,000. 

Still more remarkable has been the growth of the beam-trawl fishery 
from Orimsby. It was first introduced, according to Holdsworth, in 
1858, at which time 5 smacks went there from Hull. The rapid strides 
which this fishery has made at that port may be judged from the fact 
that the amount of fish landed there had increased from 4,344 tons in 
1858 to over 73,000 tons in 1881, while we are credibly informed that 
about 100,000 tons were landed in 1882-'83. Though all of these fish 
were not caught in beam- trawls a large percentage were so taken, and 
it is perhaps not too much to assume that the increase in the fisheries 

* Papeni of the conferences helu in connection with the Great International Fisheries 
Exhibition (London, 1883), On Trawling, by Alfred W, IlamVV. 
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at G-i'imsby is due more to the advance made iu beam-trawling than to 
anything else. Besides the fish landed at Grimsby, large qaan titles 
caaght by trawlers hailing from that port go by water in steam oarriers 
to London. 

As to the present status and importance of the British beam-trawl 
fishery, Mr. Ansell makes the following interesting statements : 

*^The number of British deep-sea trawlers may ba taken at 3|000 (not 
including steam cutters), Yarmouth leading with 700, Hull and Grimsby 
next, making together about half the number, the rest being scattered 
around our coasts. Such smacks as sail from Yarmouth, Hull, and 
Grimsby I class as the deep-sea trawler. Taking the average catch of 
each of these at 100 tons, brings the total weight to 300,000 tons, irre- 
spective of the inshore trawlers' catches (as in the case of Hull and 
Grimsby, and also Messrs. Hewitt's), and others less of coarse and more 
prime, we may take an estimate at £10 to £12 per ton as the price it 
fetches; this will give us a total money value of fish caught by the deep- 
sea trawler of £3,000,000 at £10, or £3,600,000 at £12.'' 

The Duke of Edinburgh, in a paper read at the conferences at the 
London International Fisheries Exhibition, entitled ^^ Sea Fisheries 
and Fishing Populations," makes a more moderate and probably a more 
accurate estimate. He places the total ))ro(luctiou by this method in 
the British Isles at 215,157 tons, worth £2,531,000, equal to about 
$12,905,000. 

"If," continues Ansell, "we take capital employed in producing this 
at a total of £15,000,000 invested iu ttoating and shore property, it is 
not overestimating it. We have ice-ships, ice houses, steam-carriers, 
curing-houses, storing-houses, and many other things too numerous to 
mention. The number of hands to man these vessels, at five or six 
hands per ship (though some carry more), makes from 15,000 to 18,000; 
the latter is more like the number. If to this we add 2,000 who are 
out of berth by changing ships, we have then 20,000 hardy and ex- 
perienced hands employed in deep sea trawling, and who have no 
other calling or occupation. Some of these have families, and calcu- 
lating two only in each ship to be married, with each a wife and four 
children, we have 30,000 more who are altogether dependent on the trawl 
for support But as the trade can not be carried on without assistance 
of shore labor, it gives employment to more than as many more, such 
as packers, curers, laborers, watchmen, coopers, net -makers, riggers, 
etc., and a vast number of other trades too numerous to mention." 

C. Fishing Grounds. 

The North Sea or German Ocean, from the Straits of Dover to 
Kinnaird's Head, on the Scottish coast, and the Skager Rack, on the 
continental side, is the most favorable field for the prosecution of the 
beamtrawl fishery. Within the area mentioned the water is generally 
shallow^ varying from 5 to a little upwards of 50 fathoms, and may be 
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considered one vast fishiag bank, though there are various areas of 
greater or less extent in this part of the North Sea that are specially 
noted trawling grounds, and to which specific names have been given. 

A bottom of mud or sand, in a moderate depth of water, is the most 
favorable ground for the use of a beam trawl, providing, of course, fish 
can be taken thereon ; but it often happens that fish are much more 
abundant on rocky grounds, known by the name of ^^ roughs" among 
the North Sea fishermen. Therefore, though there is always a great 
risk of losing the trawl when working on rough bottom, the hope of ob- 
taining a large catch is often sufficient inducement for the fishermen to 
make the venture. 

The most noted of the North Sea fishing grounds is the Dogger 
Bank (divided into several sections, which are distinguished by local 
names): the Off Ground, the Great Silver Pits, Botney Ground, Brown 
Bank, the Coast, Leman Ground, and the Great Fisher Bank. Besides 
these, mention may be made of the Horn Keef, Jutland Reef, Flam- 
borough Head Ground, Scarborough Ground, Hartlepool Ground, Sun- 
derland Ground, Fladen Ground, the Cemetery, Flat or Well Bank, 
Sole Pit or Northeast Hole, Smith's Knowl, Cromer Knowl or Dows- 
ing Ground, the South Grouu<l, North Foreland Ground, .Eentish 
Knock Ground, Margate Ground, the New Bank or Sandiethe, the Falls 
Ground, Bidge and Yarn Banks, and Rye Bay. 

"The fishing grounds most frequented by vessels from the Hnmber 
[Hull and Grimsby]'' writes Mr. Ansell, "are the shoal of the Dogger, 
the southwest and northwest spit of the Dogger, Clay Deeps, the 
northeast part of the Dogger (called the ' Cemetery,' from the rough, 
stony nature of the bottom compared to grave stones), the Fisher 
Bank and beyond the Fisher Bank, Jutland Reefs, the Long Forties, 
the Horn Reefs, the Sylt, the Amram Bank, Heligoland, off the en- 
trance of the Weser and Elbe, Nordeney, Borkum, Terchelling, Texel, 
etc, besides other grounds south of the Hnmber, such as the Wells 
Bank, etc • • • 

" Plaice are to be found only in the spring and fall on the shoal of the 
Dogger, and in summer on the Horn Reef and Borkum. In winter, 
below the Dogger and off the Flamborough Head. 

" Haddocks are found in abundance on the southwest spit of the 
Dogger about October; in September and. October they work along 
the pit edge of the Dogger, and when taken they are found to have 
plenty of herring and spawn in them. 

"Soles are caught on hard, sandy ground in warm weather, taking 
to deep water, such as the pits, where the bottom is muddy and soft, 
in winter, for warmth." 

TKe Dogger Bank, which is a very extensive ground, is situated nearly 
in the middle of the North Sea ; its southwest prong is about 70 miles 
in an east-northeast direction from Spurn Pointy at tlie m^xsAXi ^1 \X2l^ 
Hnmber. From there it extends northeastwatOA^ % ^\%X><d»\i^2^ ^'i ^S^ 
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miltss, ending in a point It is somewhat irregnlar in form, being about 
60 miles wide in the broadeAt place. Different parts of the Dogger 
are known by specific names among the fishermen. The ^* West Shoals'' 
whieh is a shallow ground on the southwest part of the banky is about 
20 miles long ESB and WNW., with a depth' of from 7 to 10 fiitiiem% 
and a fine sandy bottom. Then there is the ^* Outer WeH Bmalk/^ or the 
«* Southwest Spity'' with from 15 to 18 fiAthoms, with a bottom of fine 
sand and oeoasional spots of ooarse pand and smaU rooks^ In this lo* 
caliiy haddock and plaice are frequently found in abnndanee dnring the 
fall. Bet ween the Southwest spit and the West Shoal the shallow part 
of the bank carves inwardly like a cove, with irregular soundings, Tury- 
ing from 20 to 40 fathoms. On what is known aa the south part of 
tiie bank, east of the West Shoal, the bottom is chi^ fine sand, wkh a 
depth of from 14 to 20 fathoms. This is a good fishing ground, ami is 
muoh visited. The '^Eaet End," in latitude 55^ 25^ north, longitude 4o 
30^ easr, is note d for a fine brown sandy bottom, free from what the fisher- 
men call *^ scruff " or <^ rubbish," the depth varying from 22 to 24 foithoms. 
This is now considered one of the best fishing grounds on the Dogger. 
To the southwest, in latitude 54^ SO' north, longitude 30 20^ east, is the 
<<01ay Deep," or ^ Southeast Swash of Dogger Bank," of soft ooso, 25 
miles long, southwest and northeast, with rough ground on ^hor side^ 
The <^ North Shoal " and << Northwest Spit " are traeks of more or leas 
rough bottom. 

The Great Silver PltSj the west end of which lies due east of Spom 
Point some 60 miles distant, is a golly or depression of the sea bottom 
between the Dogger Bank on the NKE. and Wells Bank on the oppo- 
site side. Its length ea«t and west is about GO miles, and its width 
varies from 10 to 14 miles. The depth ranges from 25 to about 50 fath- 
oms, with patches of bottom of different kinds, such as black mud, fine 
sand, white mud, blue clay, stones, and gravel. 

This celebrated fisbing ground was discovered abont 1843, and on it 
soles wore found in extraordinary abundance.^ It still is a favorite 
resort in winter for such of the trawlers as fish more particularly for 
soles. 

The Oreat Fisher Bank is thus described by Olsen : 

"This large space of ground, knowti by the name of the Great Fisher 
Bank, is situated in the northeast part of the German Ocean ; it is of 
vast extent, and has recently been discovered as a trawling ground. 
The ground chiefly consists of sandy soundings of mud and ooze, with 
depths of water varying from 40 to 45 fathoms. 

' Dr. Francis Day, in *' Notes on Trawling," pnblished in "Ashore or Afloat,*' London, 

188*5, states that : " When the Silver Pits were first discovered it was not an nncoinmon 

thinj; for a trawler to get a ton and a half of soles a night, of from £12 to £24 value.'* 

Olsen says: ** Large quantities of soles were canght for the first three years." 

**When the Silver Pits were first discovered," writes Ansell, "and became fre- 

qnented as a fishing groand, the sole was fonnd in the winter mon ths in snch enormous 

qaanti ties, that the name 'Silver Pits' was to the AsherjieQ no anraeaning one, so 

proeperofu were those who resorted thither." 
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1^ 4*^ «ii»l. • • • A^ tkie Uiuk 15* of i^Ki^Ml Ui<»c^vt'r;v «^ 
gromad^ it is not eon^iUeriHl ikit >»t to bo t\ill>' t»X|4or^» Iml 
tfae ejistem part 18 fmil, iuori> or 1^^« at^d th^t tW iioi'th^ 
pciTt U most produotive, lar^ quuutUi<»j<i of tt«th» ^hWMy ImhI^ 
doeks. pLuce, and cod^ being brought from hert^ to tho UuU Mud Urim^Uy 
This gronDd has now (ISvHl) biH>n worktnt Hbout 5 y^^^u^^^ 
Crwmtr KHOiciy first fisbod on hIhuU IS5^ )i^a uortb of tbt> l4kHHMI 
I>oTer Sandys between them uiid tho 1>o\yhUi|{ lbiuk« U kA«k ^ 
depth vaujing from J 2 to 18 fathouus with ireneruUy olt^^r bottom (W 
trawliog, od which, when first disco voivd, the moro highly )>rUod ttt^ 
ciesof the North Sea fishes werelomul ia abuiiduuiHS 

The foregoing will give a general idoa ot tho numt lu^H^rtmit Noi'th 
Sea trawling groands, which, for the purposoa of thin it^|Ha't% U M^mn 
scaroriy necessary to describe in greater iletail. 

Areas (^ bottom, suitable for fishing with u beam trawl, of glH»att>r 
or less extent are found along the ooant of thooontinent, n^iM' thoimiit 
coast of Scotland, in the English Channel, along the w«^Mt nldo of HMtf- 
]aod,^and off the coasts of Wales and holand| but they ai*o loo uu^ 
merons to mention even by name in tills place. Huttloo it to way Ihilt 
the southern and western grounds have gontTally binm worked muoh 
longer than the majority of those in the North Hoa, and In generiU 
characteristics, such as depth, kind of bottom, etc., (hey are like Ihti 
latter^ though as a rule of less extent. 

The kind of fish chiefly taken on the alMive-mentloned groundM MTii 
torbot, sole, brill, plaice, Ininon or cock sole, dabx, and halibut, of the 
PIeHroHectidcByOTA}t'1\H\i family; r,o(l, haddock, hake, ling, and whitingf 
of the Gadidw; besides which (u»nger eels, wolf (Uh, MkateM, gnrnardM| 
and a variety of other li'ss inj|K)rtant h\hu[U'h are caught. 

At first, previous to the introduittion of li'.e for preMUving ttnh, thM 
grounds nearest the KiitlHli (uiast were the only onen whirh coiihl be 
fished on, and trawling was th<Mi curled on chielly bi the KngliNh 
Chiinnel from Dover to Land's Kiid, and along thee^i^MtM of VValeM ami 
Ireland. With improved methmls for prcMerving the (Uh in a fre^k 
condition, the smacks were enable4l to venture farther In purMuit of m«w 
and richer fields fkir carrying on their operations. In thi^ way tlMiy 
coDtioaed to discover new fiiihing groomU, either by ar$^;idetit or 4^ 
sign, until at the pres^fUt timi*. it is pn-try safe Up say thiit there is Hiilm 

» Fisherman'* f^.zmM9mhtp, by O, X OU#fii, K H. H. H,, V. H. A. K (iritmUy, ps»?I, 
p. 103. 
<Aceorvlifiifi( U# Mf, K4mMt4 CAtin^ft, « rHt*rr»fi timUfrrmfiu of Hdmui\ tUy, tU*: l^f' 

and from th^»t utnuA t/# Htmux^m fJay, <f1( H^mtiiU H*y, }m «mi>«i, ^Mm m$6 Mh*ff ttfMt' 

off BwiKluum Mu4 y$ymtmik^ tt^mttft wHh ihm UMi^rr tutrtut tt Uam i^A^m m$$A *0iyof thl* 
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of the bottom of the North Sea saitable for trawling over whidi a beani 
trawl has not passed. Mr. Ansell thus describes what may be termed, 
perhaps, the accidental discovery of a new fishing gronnd some forty 
years af^o, though it may more properly be said that this find was a 
happy combination of^chance and enterprise, which so frequently infln- 
enoes the wel&re of mankind : 

<*Ohance brought about one of the most astonishing results in the 
history of the fishing trade about the year 1844, and founded the trade 
at Hull in consequence. One of the Bamsgate boats, in extending her 
searches for fish, was by adverse winds blown forther north than it was 
the intention of the crew, but> determined to make a try, they shot their 
trawl in what is now so well known as the Silver Pits, and tiieir plucky 
venture and labor were rewarded by a miraculous draught of fiahes, 
which were nearly all soles. Yery soon this became noised abroad, and 
other boats followed, who were equally rewarded with good results.* 

According to Holdswortb, the Great Silver Pit was first worked 
. over about 1843, during a severe winter. 

''The Well Bank and Botany Out [he writes] had been explored and 
discovered to be very productive grounds; and between them and the 
Dogger, and bearing nearly true east from Flamborough Head, the 
Admiralty chart showed a bed of deeper sounding, ranging in some 
parts of it from 30 to 40 fathoms ; the whole extending for about 80 miles 
east and west and from 6 to 10 miles wide. This patch was marked 
the ^ Outer Silver Pit/ and on trying it with a trawl, in the deeper parts 
at the western end and near the middle, soles were found during that 
very cold season in almost incredible numbers; the netd were hauled 
up bristling with fish trying to escape tbroagh the meshes; and such 
catches were made as the most experienced fishermen had never dreamed 
of. • • • In subsequent years the Silver Pit has again been found 
very productive whenever the winter has been very severe, or, as the 
trawlers call it, in *Pit seasons."^ 

The same author tells ns, however, that ^^ soles are generally dis- 
tributed wherever there is clean sandy gronnd, but they are not found 
so much in very deep water, except'daring cold weather. The London 
market is principally snpplied with this fish from the banks of the 
Norfolk coast and from the Channel. ♦ • • It is rarely that any 
number of soles is lauded at Hull, and the Orimsby shops are often sup- 
plied from London.'' 

D. The Fishebmbn. 

The crew of a beam trawler varies from four to seven i)ersons on a 
sailing vessel, and from six to eight on a steamer. The cutters of the 
south of England (from Plymouth, Brixham, Eamsgate, Dover, and 
other ports), which vary in size from 25 to 50 tons, usually carry four 
peirfk>ns in a crew, one or more being boys. Many of the Yarmouth 
veaaeia, if not the majority of them, have aeven Va ^ o.te^'i? ^bvxt the trawl- 
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ers saUing from Hull aud Orimsby, and which are the largest vessels 
of their class, carry only five persous in a crew, as a rule, though in 
exceptional cases the crew-list may be larger. 

The Orimsby steam-trawlers carry eight in a crew, but the smaller 
class of steamers do not require so many men. 

In any case, a number of boys are usually carried. The Orimsby 
sailing-trawler generally has two boys in its crew, and sometimes the 
three youngest members of a crew are mere lads, varying in age fi'om 
twelve to seventeen years, in which case there would be only two men 
on board a vessel ^the captain and ^^ second hand.'' Ordinarily the 
crew of a sailing trawler of the larger^ class is constituted as follows: 
The cook is the youngest^and is usually from twelve to sixteen years of 
age. The '^ fourth hand" or *^ deck hand," the next in grade, is a lad 
of fifteen to eighteen years of age, and generally one who has served 
a term at cooking. Next in rank is the ^^ third hand," who, according 
to his ability and experience, may be promoted to this position when 
he is'from seventeen to eighteen years old, and may have to hold it for 
lack of further promotion for several years; therefore, third hands 
vary in age from seventeen to twenty seven years or more. The '^ second 
hand" occupies the position next to the master, his dnty and official 
X>osition corresponding with that of a mate on a merchant vessel. 

The skipper completes the crew. In almost every case promotions 
are made from the next lower grade, and, with comparatively few ex- 
ceptions, the officers of a smack have served a long apprenticeship in 
all the inferior grades. Of course, there is much difference in the length 
of time men ma^"^ have to serve before rising to command^ this depend- 
ing on their ability, and perhaps on other circumstances. 

The duties of the various members of a trawler's crew are thus defined: 
The cook, or, as he is sometimes called, the ^^ fifth hand," must cook the 
food for all hands, and take care of the cabin and store-room,where the 
provisions are kept He must learn to steer by the compass, for he must 
take the helm while the trawl is being shot. He must also acquire a 
knowledge of making and mending nets and nettles, take care of the 
reefing gear and keep it in its proper place, and it is his duty to coil 
away the trawl-warp when the trawl is being hove up. Also, he is ex- 
pected, with the assistance of the <^ deck hand," to prepare the lights and 
flares for use, and to see that they are in their proper places, while the 
spare pump-gear and fog-signals must receive similar attention. As may 
be easily surmised, it is no easy task for a small boy of twelve or thir- 
teen years of age to properly perform these various duties, particularly in 
rough weather, when the energies of a strong man would be severely 
taxed to do the work which is allotted to the cook. But it is sometimes 
wonderful to observe what may be done by a mere child who has been 
trained to the work, and we are told that these boy cooks generally 
perform their duties satisfactorily, though, of course, there is much less 
reflaemeut in the preparation of food than ou Am^n^^u t^YCL^^^^d^^A 
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where Ike oook usually receives the highest pay of Miy one of the erew, 
the captain excepted, and must be a capable and aotiveinaii. 

The <^ deck hand " or ^'foiirth band'' is generally a lad who has aerred 
as cooky and has been promoted a grade; therefore, he is sopposed to be 
able to do all that the oook can do, besides the speetai dnties beloogiDg 
to his new position. The dedL hand mnat know how to steer and keep 
a waich in floe weather when sailing or trawling. To do tiiis,*he anst 
be able to manage a vessel tinder ordinary conditions of wind and 
weather. 

«< He should be able to manage a boat in fine weatiier, know the 
marks of the lead-line, and tak$ sonndings, splice small ropes and whip 
tfaem, make nettles, gaskets or sennet, braid a cod-end, a»d leant to 
mend small boles in the net. He ought to tend the trawl in fine weaUier, 
keep the hold and forecastle clean and in proper ord«r,'know llie sails 
by the mark^ [the sails are known by pieces of twine witb knots on the 
eud]Un the dark, and keep them in their proper places, make Aole- 
pins for the trawl-warp rail and boat, help to prepare flsh flnr Hm 
market, assist the cook to trim lights, and obey all lawfttl eo m m a nd».^* 

The *< third hand '^ rates as an ordinary seaman, and nsnaHy has 
passed throagh the two lower grades. He shonld have aniMent ex- 
I>erience to manage a vessel when her trawl is ont aa well as at bCher 
times, most be capable of keeping the ordinary long wSijUfliea, which 
on a trawler may be six or eight hours on deck, and he mast nndentand 
the ^^ rules of the road," so as to avoid collision. It is required that 
he shonld learn the set of the tides, take soundings, understand how 
to make, mend, rig, and prepare a trawl for shooting; also it is a 
part of his duty to go in the boat when fish are to be ^^boarded'^ or 
taken to the carrier, while he is expected to have a care for the rigging, 
put on chafing gear, etc., besides assisting in the care of the fish. 

The mate or ^^ second hand " should be an able seaman, and be more 
thoroughly conversant with the general work than the third hand. It 
is important that he shonld have a very comprehensive knowledge of 
all that pertains to making a trawl, preparing the bridles, shooting the 
gear, managing the smack under all conditions of wind and weather, 
either sailing or fishing; while he ought to be familiar with the char- 
acteristics of the different fishing groniuls, understand tbe tides on each, 
and also be proficient in the use of a sounding-lead. He is responsible 

* This applies to the head-sails aud gafT-topsails. A trawler usually carries two or 
three sets of top-sails of different sizes, to be used according to the strength of the 
wind — a jib-header In strong or fresh winds, a large square-headed sail in ligbt winds, 
and frequently an intermediate size, with a short yard. As many different liiOB of 
stay-foresails and jibs are carried, these being set as circumstances demand, while 
the '' spare sails" are stowed away below. Frequently, of course, it is neoesaary to 
change the sails at night, and it is therefore important that the members of a smack's 
crew shonld be able to determine at once what sail they pnt their hands on, since this 
knowledge obviates much work and diitirnlty. 

< Fisherman's Seamanship, by O. T. OUien, p. 33. 
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for all the ship's stores, whieh mast be kept in a proper condition for 
use. He should have a familiar knowledge of the buoy's, beacons, light- 
houses, light-ships, and landmarks along the coast, and mnch experience 
in the management of a vessel under all circumstances, since, in the 
absence or inability of the master, the mate must take charge of the 
ship and carry on the work. 

(^The master's duty [says Olsen], when he takes charge of a smack, is 
to overhaul the rigging, sails, running gear, anchors, chain, pumps, side 
and mast-head light, see that his compass is correct, and order his pro- 
visions, ice, and stores for the voyage. 

*^ He must know the duties of every man on board, and see that every 
man does his duty. He must never forget that he is the muster , and as 
such answerable to the owner. He must be able to navigate his vessel 
skilfully, know how to use his chart, and find his position on it by 
soandings taken.^ He should be able to find the latitude by meridian 
altitude of the sun, work a day's work, and find the time of high water. 
He must be well acquainted with the rules of the roady lights, buoys, 
beacons, and dangerous shoals, where his trade lie«, and know the na- 
ture of the ground for fishing. He must be an able seaman as well as 
a good fisherman, so that he can manage his vessel in all weathers and 
under all circumstances, and pick a boat up in bad weather with safety. 
It is bis duty to see the trawl-warp properly secured to the mast when 
fishing, see that side and mast-head lights are properly ta-iramed, lit, 
and in their places at sundpwn. He should see to the icing* and pre- 
paring of the fish for market and arrange them for sale in the market 
He must see that the watches are properly kept at sea and at anchor, 
navigate the ship himself when going to sea until free of danger, and 
he most be ready at any moment (night or day) to come on deck when 
called, and use his superior knowledge in all emergencies. • • • 
He most act exactly as if handling his own property and not that of 
another man, keep his ship clean and in a seaworthy condition, and 
always keep a good lookout."' 

The skipper and mate usually receive a share in the proceeds of the 
catch, and the third hand may be, and often is, paid a part of a share 
and a part in a certain stipulated sum per week, but the two younger 
members of the crew are hired. 



> So flur as I am able to judge by the observations which I bad an opportunity of 
making, very little attention is paid to the higher branches of navigation on the 
trawleiB. The principal dependence of the trawling skipper is on his long experience 
and fiuniliarity with the sonndings on the fishing grounds and a ng the coast, sup- 
plemented by his thorough knowledge of the set of the tides. By constant practice 
for yean men become wonderfully expert in this peculiar kind of seamanship and 
nayigaiioD, and aeem to reach accurate conclusions as to their position by a procens 
which aeems almost intuitive. The fishermen generally have a fair knowledge of 
ebartSy and nnderstand the ordinary rules for keeping dead reckonint;, but we were 
infonned that obbervations of the sun or stars were seldom made for latitude, and 
waooiald not learn that chronometers are earned, though such may b« tbA caa^ \^ 
rare ioataneea. 

*FiBteinDAD'8 SeamaDship, etc., pp. 34, 35, 
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Formerly the cook and third hand were apprenticed to the umter or 
owner of a smack for a term of years, and when thdr apprenticesbip 
expired they were promoted to higher grades. This system has been 
much modified, if not abolishedf by recent acts of Parijuunent, one of 
which, the ^* Merchant Seaman (payment of wages and rating) Act," of 
1830, it is alleged, had a bad effect on the crews, since it took away the 
control which the owners bad preVioasIy possessed OTar their appren- 
tices. It also combined with other canses to materially deonease 
the number of apprentices from Grimsby and Hull, and tlieir plaeea 
were filled by inexperienced boys, taken from other trades, who fire- 
quently did not stay long enough on board the vessels to become ser- 
viceable and tmstworthy. It has been pat in evidence that — 

<*In some cases the skippers and second hands were not so efficient 
as fbrmerly, though as a rule this was not the case; but the ftar was 
generally expressed that this would steadily and rapidly inerease as the 
existing men die out, and only men with inferior training are coming 
on to fill their places. • • • 

<<The deep-sea flshermaii's vocation appears to be a specialty, whidi 
requires time and special training to master, and one not easily taken 
np by the average seaman, however well trained in ordinaiy trades.^ ^ 

The fishermen employed in the British beam- trawl fishery are a hardy, 
robust class of men, and are distinguished for professional skill, braveiy, 
and dogged perseverance; qualities which are such marked cbaraeter- 
istics of seamen of the AiigloSaxoD race in all parts of the world. The 
majority of them are trained to the sea from childhood. A constant 
association with the perils and vicissitudes of a fisherman's life imbues 
them even at an early age with a sense of responsibility and fearless- 
ness, qualifications which are necessary to their professional suc- 
cess. Then, too, the impressionable minds of the boys who constitute 
a portion of every trawler's crew soon become well stored with a knowl- 
edge of the details of fisherman's seamanship. Not only do the younger 
members of the crew learn the ordinary duties of a seaman, such as to 
<< hand, reef, and steer," but they become familiar, as has been shown, 
with the construction and manipulation of fishing apparatus, acquire 
a knowledge of the different kinds of fish and their resi>ective value, 
and later on secure important information relative to the fishing grounds 
and the seasons when fish are most abundant in special localities. All 
of this knowledge is, of course, of vital importance to the fisherman 
who aspires to success in his calling, and though the boy who begins 
his sea lite at an early age may perhaps be deprived of many advant- 
ages that others may enjoy for obtaining a school education, it is, never- 
theless, more likely that he will make a better and more successful 
fisherman than if be bad more knowledge of books and less of his 
calling. Therefore, notwithstanding the system of apprenticeship which 

1 Report to the Board of Trade on the systeiQ of deep-sea trawl &»biDg in the North 
Sea, LoDdou, 18»3, p. 10, 
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has been in vogae on the Euglisli trawlers may be opeu to many objec- 
tioDS, it is nevertheless a fact, that the training which boys get under 
Huch a system is important in prodncing a hardy, brave, and capable 
class of seamen, who are specially fitted for their vocation. 

E. Vessels. 

The various types of vessels employed in the beam-trawl fishery, 
namely : steam-carriers, screw and side wheel steam -trawlers, the North 
Sea sailing trawler, and the single masted trawling smack (also the 
HHiack's boat) have all been described very much in detitil in the chap- 
ter oa fishing vessels and fishing boats of Great Britain, to which 
reference is made for further information as to the construction, rig, 
ilimensions, and equipment of the British trawling fleet. Therefore, 
to avoid a repetition. of the details, it is deemed necessary in this place 
to give only a general description of the various types of vessels alluded 
to above.* 

The steam carriers, employed in transporting the catch of the trawl- 
ing fleets to the more important markets — London, Grimsby, and Hull — 
are iron, ketch- rigged, screw-steamers, designed especially for the trade. 
They have the reputation of being excellent sea-going vessels, and 
it is said that so well are the qualities of seaworthiness, capacity, and 
HI>eed combined, that though they are able to make headway against 
heavy head winds and seas and to carry a large cargo, they neverthe- 
less steam fast under ordinary conditions of wind and weather. Steam- 
carriers were flrst introduced in 1864, previous to which time large 
sailing cutters were employed for carrying the fish from the trawling 
fleets to the markets. 

The size varies somewhat, but the following dimensions of the screw- 
steam carrier Australia, of Hull, one of the recent additions to the fleet, 
will give a fair idea of the proportions of the most approved type of 
these vessels : Length between perpendiculars, 135 feet; beam, 22 feet 
6 inches; depth (to top of floors) 11 feet. (See Plate I, page 292.) 

The steam-trawlers are built of iron in some localities, but in other 
places, particularly in Scotland, wood is used in their construction. 
The majority are ketch or schooner rigged screw-steamers, but a con- 
siderable number of side-wheel boats, chiefly tugs from the Tyne, are 
employed in trawling. The old Tyne tugs can not, in the true sense of 
the term, be called typical steam-trawlers, since they were designed 
for other purposes, and have been used for trawling only because they 
failed to And employment in towing 8hii)ping; a result brought about by 
the employment of steam screw coasting vessels and a general decline 
in the carrying trade from the Tyne. The steam-trawler proper came 

'At the time this paper was written, tbo author had prepared an extensive report 
OQ the fishing craft of the world, which it was expected wonld be published at the 
same time as this. The report is still iu manuscript, but will probably soon be pub- 
lished. 

Bull. U. S. F. a, 87 20 
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into use aboat 1882, two vessels having been baflt and iet to woi^ in 
that year by the Grimsby and Forth Sea Steam Trawling Oompany, 
which has the reputation of being the first in England to oonstmct 
vessels spedaUy for this^ trade; at least the first tio employ steamers 
snccessfallyi^ though it is on record that experiments had previously 
been made to utilize steamers for beam-trawling. 

There is considerable variation in the size of the steamers employed 
in trawling. They range fh>m about 40 to 120 tons. Among the largest 
are those ftom Orimsby, which generally act in the double capacity of 
catchers and carriers. The SSodiote^ which was the pioneer vessel of the 
last mentioned class, is an iron, ketch-rigged screw-boat, 92 feet long 
between perpendiculars, 20 feet beam, 10 feet 6 inches depth of hold, 
and 192 indicated horse-power.^ The Graatoa, a Scotch built, schooner 
rigged, wooden, screw steam-trawler, one of the. largest and finest of 
her class, is 108 feet long over all, 100 feet between perpendionlars, 19 
feet beam, and 10 feet depth of hold. Her nominal horse^power is 
46; effiective horse-power 226. She steams 11 knots, and makes 14 
knots under sail and steam.* 

A few side- wheel steamers have recently been built in Sootland spe- 
cially for beam-trawlers (and for towing herring boats as well), some of 
the fishermen preferring this class of vessel to the screw steamers. These 
depend more entirely on steam-power than the propellers, and therefore 
have only one mast, stepped well forward, on which can be set a Jib and 
mainsail. 

As a rule, the screw steam trawlers are fine weatherly boats, and the 
best of tbem are probably not surpassed in sea-going qualities by any 
vessels in the world. 

The North Sea sailing trawler is the most important type of vessel 
engaged in the beam-trawl fishery, if the numbers employed and the 
work it has to perform are taken into consideration. 

With comparatively few exceptions these vessels are built of wood ; 
a few iron smacks have been constructed, but they do not appear to have 
met with great favor, judging from the fact that their numbers have 
not been materially increased of late years. 

The North Sea trawler is designed to secure the maximum of sea- 
worthiness with a fair amount of speed. In the former quality it is 
probably not excelled by any vessel of its size in the world, and although 
it is comparatively li<:ht rigged (" jurj" rigged,^ as it is called by some of 
the English fishermen), it nevertheless oftentimes attains a mo<ierately 
high rate of speed.' It is ketch or " dandy " rigged — the arrangement 
of spars and sails being specially well adai>ted to the work it has to 
perform. It ranges in size from 35 to 85 tons, though conjparatively 
few vessels of this clnss are smaller than 50 tons, while many of those 
now being built range upwards of 70 tons. The following dimensions 

»Seo Platen II, III, and IV, pages 294, 296, and 298. ' 

« See Plate V, page 300. 
^ See riate VI, page 302. 
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of the smack Willie and Ada^ of Grimsby (iu which the writer made a 
trip to tfie Dogger Bank), may be taken as a fair illustration of the pro- 
portions of the first-class North Sea trawler, though this vessel is not 
so deep as the majority of the class to which she belongs: Length, over 
all (outside of stem to outside of taflfrail), 77 feet 6 inches ; beam, 20 feet; 
width at taffrail, 12 feet; depth of hold, 10 feet; 73.68 tons. The sail 
area would be from 700 to 750 running yards of 2rlinch canvas, and the 
dimensions of spars as follows: Mainmast, deck to hounds, 35 feet 3 
inches, total above deck, 45 feet; maintop-mast, 33 feet; main-boom, 
37 feet; main-gaff, 30 feet; main gaff- topsail yard, 17 feet; mizzenmast, 
above deck, 37 feet (10 feet of this, above the eyes of the mizzen rigging, 
is tapered to form a pole top-mast); mizzen-boom, 19 feet 6 inches; 
mizzengaff', 14 feet; mizzen gaft-topsail yard, 8 feet; bowsprit, outside 
stem, 20 feet. (See Plates VII and VIII.) 

Of late years many improvements have been made in the equiptnent 
of the sailing trawlers, among which the most important, perhaps, is the 
introduction of improved apparatus for handling the trawl. 

The next important type of trawling vessel is the gingle-masted 
smack or cutter, employed chiefly in the south and west of England, 
from Wales, and also from Ireland. These vessels are much smaller 
than the ketch-rigged trawlers, and seldom exceed 50 tons in size. 
As a rule, they adopt the "single boating ^ system, and it is necessary 
that they should be swifter than the vessels that follow "fleeting.'' We 
therefore find that the Brixham smacks, which may be taken as the 
type of this class, are very sharp, deep, and rather narrow, with a pro- 
portionately large spread of canvas, the form and sail area being such 
as to insure a high rate of speed. At the same time they have the 
reputation of being fine sea- boats, and there is probably not to be found 
in the fishing fleets of the world a higher combination of excellent sail- 
ing qualities and sea- worthiness than is possessed by some of the modern 
built trawling cutters of the south of England. A builder's model of 
one of these vessels, that was exhibited at London (1883), represented 
the following proportions: Length, 67 feet; beam 17.9 feet; depth, 9.7 
feet ; draught of water from 10 to 11 feet. 

We quote from Holdsworth the following notes on the history, rig, 
and general equipment of the vessels employed in trawling when he 
wrote, which may answer very well for the present time, with the ex- 
ception that the introduction of steam trawlers, iron smacks, and a few 
other changes which have been noted, have occurred since his report 
was published : 

"The vessels used for trawling are commonly called smacks. During 
the last twenty yeary great improvements have been made in their 
design with the object of making them faster; and in some few cases 
it may be a question whether by the adoption of very fine lines sea- 
going qualities have not been to some extent sacrificed to the desire 
for increased speed. Formerly the smacks were much smaller than at 
the present time, and ranged from 23 to 30 tons N. M. They were 
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bailt with the principal object of living through anything, and rarely 
failed to make good weather of it at all times. Many of these strong 
weil-bailt vessels are still at work, and would be likely to hold their 
own for many more years, were it not that sea-going qualities are not 
the only ones required at the present day. Now, the greater demand 
for fish and the increased number of smacks have led to more compe- 
tition among the fishermen, and time has become more valuable; for 
the first boats in are liable to get the best price for their fish. Most of 
the modern trawl-vessels are of a large size, running up to 70 tons N. 
M., and are fine powerful craft of upwards of 60 feet keel and good 
beam. They are, as formerly, built high at the bow and with plenty 
of sheer, making them easy and comfortable sea boats, and whilst their 
increase in size enables them to use larger trawl-beams and larger nets, 
the general improvement in the knowledge of ship building has led to 
the adoption of easier lines in their construction, resulting in the much 
better sailing qualities which are now required to meet the demands 
of the trade. The quick delivery of the fish is every day becoming a 
more important object, as the demand for it increases all over the 
country; and the smacks may daily be seen racing back to the great 
trawling stations to land their fish, each one endeavoring, often with 
the help of balloon canvas, to bring her catch early to market, where 
the buyers are waiting with orders to purchase for all parts of the 
country. 

"The vessels regularly employed in trawling are, as we have said, 
called ^smacks,' a term which appears to have been applied to fishing 
boats ligged as sloops or cutters. In these smacks the mast is stepped 
well forward so as to allow of a large and powerful mainsail, at the 
same time giving plenty of room for the stowage of a long trawl-beam 
and large net when not at work. The rigging of these vessels was 
formerly rough anil simple, and a long heail to the mast to support the 
short top-mast was all that was necessary when only a small topsail 
was to be set; but the large light sails now carried commonly .require 
the addition of cross-trees and back-stays to secure the spar under the 
strain it has to bear. In the west country the bowsprit is without any 
rigging as the head-sails are small, and it is desirable to have no bob- 
stay in the way of the trawl-warp, which, being always hauled in over 
the bow, has to be led thence outside clear of the rigging to one side 
or other of the vessel, according to which tack she is on when at work, 
and to be brought on board again amidships, where it is made fast to 
the pump-head. A large winch is fitted just before the mast for heav- 
ing in the trawl, and there is a small windlass astern, called the 'dandy 
wink,'' shipped between the head of the companion and the bulwark,* 

^*' Dandy" signifies small, and '* wink " is the name applied to a windlass worked 
by short fixed levers instead of b}' movable handspikes. 

' Since the increase in the size of the smacks of late years the relative position of 
the dandy wink has been changed farther aft. See description of dandy winch in 
Another paragraph. 
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for hoisting np the after end of the beam when the trawl is got on 
hoard. In the North Sea trawlers the trawl-warp is worked and got 
in over the side by means of a patent capstan shipped near the center 
of the vessel. This excellent contrivance is worked by two ordinary 
winch handles acting on an arrangement of rack and pinion fitted 
either to the top of the spindle round which the capstan turns, or to 
an iron standard by the side of the capstan. 

"The large trawl vessels now in use from Grimsby and Hull, and re- 
cently built, are rigged in a different manner from that which has long 
been the general custom with the smaller craft. It was found that the 
increased size of the mainsail and heavy main-boom necessary for these 
larger vessels required more hands to manage them ; and as the quan- 
tity of fish taken by these vessels did not increase in proportion to the 
greater size — the nets used by them being only slightly enlarged — 
economy and convenience were both in favor of reducing the large 
mainsail if it could be done without seriously diminishing the working 
l>ower of the vessel. The new trawlers were therefore built of consid- 
erable length, so as to give plenty of room for a good mizzen-mast ; the 
mast being stepped well forward to allow sufficient steering room abafb, 
the large unmanageable mainsail was got rid of, and the reduction in 
its size made np by a good-sized gafif-mizzen. These vessels can now 
be worked economically, and the sails, being in comparatively small 
pieces, are managed with only one hand more than in much smaller 
craft. Although these large trawlers do not bring in much more fish 
than the vessels perhaps 15 or 20 tons smaller — ^for the longest beams 
now in use do not exceed 50 feet — it is believed their greater cost is 
compensated for by the additional accommodation provided.' The 
crew have more room and increased cooking conveniences, and there is 
much better stowage for the ice and fish 5 and it speaks well both for 
the owners and the prosperity of the fishing trade that the men who 
are exposed to the hardships and dangers of the deep-sea fisheries are 
taken good care of by those who, having in most cases themselves gone 
through with the practical part of the work, are now in the happy po- 
sition of owners, and can remain comfortably on shore. 

"At Yarmouth, and some other places on the North Sea coast, the lug. 
gers, when not employed in herring fishing, are in some cases converted 

*In describing the discovery of the Great Silver Pit and its inflnenoe on the devel- 
opment of the trawl fishery, etc., Holdsworth writes as follows concerning changes 
which were made in the vessels : ** At the time of the discovery of this ground the 
number of North Sea trawlers was very small ; they were then only of about half 
the size of the majority of the smacks of the present day; and not enough was known 
of the fishing grounds to tempt the fishermen far from the land in vessels of such 
little power, either to face the weather thoy would be likely to encounter, or to seek 
for fish at a long distance from market. The first objection has been fairly met by 
the large increase in the size of the smacks ; and the second has been practically re- 
moved by the great extension of railways along the coast, the employment of large, 
fast-sailing cutters or steamers as * carriers * to collect and bring in the fish from the 
smacks." 
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into trawlers ; aud, as the lag-rig is not very soitable for that mode of 
fishing, a temi>orary change is made, and thej are fitted ont with a dif- 
ferent set oi mants and sailH ; the dandy, or perhaps speaking more cor- 
rectly, the ketch-rig with gafif-sails being the one adopted, the same as 
just described in the large modem-built trawlers at Grioisby and Hull. 
Some of the Kamsgate and Brixham vessels are now rigged in the same 
manner, and we have no doubt that it will be very generally- adopted 
for the new vessels on various parts of the coast where deep-sea trawl- 
ing is carried on, although as a rale fishermen are not fond of giving 
up what they have been long accustomed to. • • • 

^< In 1862 a new trawler ready for sea, and what was then considered 
one of the larger class, could be built and fitted out for £700 or £800 ^ 
but the vessels before mentioned as having recently come into use at 
Hull and Grimsby can not be turned out ready for work for much less 
than £1 ,200 each. This includes a fit out of all that is required for fish- 
ing, and costs about £70 or £80. A tit out consists of a double set of al- 
most every part of the gear, to provide against accidents, and generally 
to save the time which would be lost if the smack were obliged to re- 
turn to port before she had done a fair quantity of work. A trawl-net 
will i>erhap8 last from two to four months, according to the nature of 
the ground worked on ; but during that time parts of it will have to be 
renewed. The back of the net, being exposed to the least wear, lasts 
the longest; the under part will generally require renewing twice, and 
the cod five or six times, before the net is finally condemned. The cost 
of a new net is about £9 when made of ordinary hemp ; but manilla is 
coming into use for this puri)ose, as it is very much stronger, although 
more costly. It is dressed with coal-tar, which preserves the material 
better than either Stockholm tar or tan. One of the large nets now 
used, and measuring about 50 feet across the square, can not be made 
for much less than £10. 

'' ^ Barking' the sails of fishing crafts is almost universal in this coun- 
try. It consists in mopping them over with a solution of oak-bark, tar, 
grease, and ocher, which acts as a good preservative to the canvas; 
this is done every six or eight weeks, and a yard is prepared and kept 
for the purpose at all the important fishing stations."^ 

F. Fishing Apparatus. 

1. TnK Bkam-Trawl. 

I 

The beam trawl has been described as " a triangular, flat, purse- 
shaped net, with the month extended by a horizontal wooden beam, 
wiiiclj is raised a short distance from the ground by means of two iron 
supi>orts or heads, the upper part of the mouth being fastened to the 
beam, and the under portion dragging on the ground as the net is towed 
over the bottom." The detailed description which follows refers more 

^ Deep-Sea Fishing ami FisUiug Boats, pp. ()6-70. 
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particularly to the style of beam trawl used iu the North Sea by the 
Hull and Grimsby fishermen, though, it may be stated, this has a close 
atlinity to the trawls which are worked iu the waters oflf Plymouth, 
Brixham, aud other places iu Great Britain. 

(a). The Beam. 

The beam is made of a length to correspond with the dimensions of the 
net ; and the size of both the net and beam is usually adapted to the length 
and ability of the vessel which is to tow the trawl. The length of the 
tniwlbeams carried by the large vessels varies from 40 to upwards of 50 
feet in length, though for inshore fishing the length is, of course, not 
so great, ranging anywhere from 10 or 12 feet upwards. The beam is 
usually' made of ash, beech, or elm, the latter being i)referred and most 
commonly used ; oak abo is sometimes employed for this purpose, but is 
generally considered too heavy.' For the larger beams it is sometimes 
necessary to use two or more pieces of timber, which are scarfed and 
banded with iron hooi)s, but a single stick, if easily obtained, is gener- 
ally preferred. In either case the timber is selected as nearly the proper 
size as possible, and little more is done to it than to remove the bark from 
the stick and fit the ends so that they will slip into the sockets on the 
beam heads, where they are securely held by iron wedges driven around 
the wood. A piece of timber with a slight curve in it is generally pre- 
ferred by the North Sea fishermen, this being so fitted to the trawl- 
heads that the middle of the beam curves up and is somewhat farther 
from the bottom than the ends are. This is considered much better 
than a straight beam when fishing for haddock, hake, and other free- 
swimming fishes, but probably would have no advantage over the latter 
if sole, turbot, plaice, and other flat-fish were the chief object of pur- 
suit. 

Holdsworth says: ^^The length of the beam for each vessel is mainly 
determined by the distance between the tafi'rail and the after shroud, con- 
venience and security both making it desirable to csiTTy the beam, when 
not in use, hoisted up alongside, \vith one end projecting just beyond the 
stem of the ve ssel, where it is made fast by a special rope or chain, and 
the other coming iu front of the after shroud or shrouds. The advantage 
of this arrangement is obvious, as it is generally the case that the beam 
has to be hoisted up whilst the vessel is rolling and pitching about in a 
seaway. The after end of the beam is first got into place, and the fore- 
part is then hoisted up until level with the top of the bulwark, over 
which aud between two of the shrouds the iron head at the end of the 



* ** Beech is the best wood for the jiurpose," according to Wilcocks, "because it is so 
porous, driukiDg up the water like u hponge, and thus becoming very heavy, which en- 
ables it to keep the ground." In trawling ports spare trawl-beams are kept on hand, 
and these are put whore tlioy may be soaked with water for at least several hoars a 
day for a considerable period before they are used. 



I 
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beam tuda a sung berth, iiod alt duiiger of tlie heavy a.nd HomewhftI 
unmanageable spar swinging on boanl as the vessel lurches is avoided. 
It would be often difficult to prevent this if the beam were not long 
enough to overlap the alter shrouds. "' 

The above statement applies more particnlarly to the single- masted 
outters, but it may be said that on the larger ketch-rigged trawlexs the 
forward end of the beam usually comes iu abaft the main rigging, and 
is prevented from swinging across deck by a guy rope (one end of 
which is fast to the after main shroud), which h taken around the bead 
or the end of the beam by one man, who holds it Rrmly with a round 
tarn on the rigging. 

(6). The Traicl-heads. 

The trawl heads, orhead-irous, serve a variety of purposes, such ns (1) 
weighting the trawl anffleiently to sink ii; (2) supporting the beam, 
each end of which is firmly fistd atrightanglesinto a socket, commonly 
called a "cap" or "Joggle," above or below the top of the head-iron; 
(3) raising the npper part or back of thn net, which is faslenetl to the 
beam, from the ground, thus keeping the mouth of the apparatus o|>eu 
HUfficiently to pennit the entrance of fish ; (4) as a runner, which slides 
easily over the bottom, and to which are attached, on the front side, the 
t«wiiig bridles, while the foot rope and wings of the net are fastened to 
the rear of the trawi head. 

There are several forms of head-irena nsed on difterent parts of the 
British coast, though those most commonly employed have a general 
resemblance to each other j local differences being due, in most cases, to 
some peculiarity which exists or has existed in the fishing from certain 
sections. 




From Grimsby, Hull, and other important fishing ports on the east 
coast of England a trawl-head like that shown in Fig. 1 is the prevailing 
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patteriL . The size and weight varies considerably, depending chiefly 
on the dimensions of the net, bnt somewhat on the jadgment of the 
skippers using them, some believing that a heavy head-iron is prefera- 
ble, while others may think one of medium weight will fish as well and 
is easier to handle. On the larger class of North Sea sailing trawlers 
they range from about 300 to 460 pounds weight for the two heads. 

Holdsworth says: ^^The weight of the two irons ranges on different 
parts of the coast from 230 to 360 pounds, and varies generally with 
the size of the net and beam, as they do with the size of the vessel ; but 
in some parts of the North Sea, where the tides are very strong, mod- 
erate-sized trawls reqnire a great deal of weight in the head irons to 
keep them on the ground. It is not to the interest of the fisherman, 
however, to weight his trawl-beam more than enough to keep his gear 
at the bottom under the ordinary conditions of working." 

The trawl-heads of the smack Willie and Ada^ of Grimsby, 73.68 
tons, weighed 180 pounds each, were 4 feet high, 2 feet 10 inches wide, 
in the broadest part, the iron of which they were made being 4 inches- 
wide and three-fourths of an inch thick. The head-irons used on the 
cutter Sobriety^ 75.29 tons, of the same port, each weighed 230 pounds. 

As the North Sea trawlers catch large quantities of haddock, and 
more or less of other species of free-swimming fishes, it is desirable to 
have the beam farther from the ground than if flat-fishes were the only 
or chief object of pursuit ; therefore the sockets into which the ends of 
the beam fit are placed on top of the trawl-head. Essentially the same 
form of head is used by the Brixham and Plymouth trawlers as that 
above described, these of course l)eing somewhat lighter, as the vessels 
are generally smaller than those of the east coast ports ; while the heavy 
head irons on the large vessels are perhaps generally lighter in pro- 
IK>rtion to their width than those commonly employed on the south 
coast. The trawl-heads are all made of wrought iron, the lower part — 
generally called the "sole'^ or the "shoe'^ — being of extra thickness, 
since this is exposed to the most wear as it slides over the bottom. 





Fio. 2. Barking pattern. Fig. 3. Trawl-hkad for insiiork. 

The peculiar stirrup shaped head iron, Fig. 2, known as the *' Bark- 
ing pattern,'^ with its beam socket beneath instead of above the upper 
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part, has been a long time in nse by vessels belongiag to the Thames. 
The siatemeut has been made that " it is now generally adopted by 
the Yarmouth smacks, having been introdnced by the Barkiug vessels, 
many of trhich find it ciiiiveQient to make that port their statioD."* 

The small trawlers, which Ssh inshore near various ports of the 
British coast, use another form of trawl-head which is very much like 
that used by tbe Brizham men; the difference is that the iron loop 
through which the ground rope passes before it is made fast is pat 
inside instead of oatsido of tbe frame, as shown in Fig. 3. 

Of late years several Kuglisb inventors have brought out devices for 
improving the head-irons. Perhaps themostnoticealile of these is that 
invented by J. W. de Canx, Fig. 4, which was oxliibited at Loudon, aud 
is constructed on the same principle as a Dutcli pattern described in 
another paragraph. Tim trawl head of de Caux's is wholly of iron, and 
consists of two strong iron plates, arranged in a triaugle, joined together 
at the apex so as to form a socket for the end of tbe beam, and each 
having a crutch or fork at its lower end that fits over a wheel, to the 
hub of which tbe extremities of the fork is fastened by a bolt, ni>0Q 
which the wheel, when worltiug, revolves. Tbe front wheel is a little 




more than double the diameter of the other; they are further coiniected 
by a stout iron bar, which runs on eitlier side from one wheel to tbe 
other, beiug bolted to the hub. A shackle and link for bfudiug the 
trawl foot-rope to is attache<l to the hub of the small wheel, while a 
large shackle for the rowing briilk is secured by a heavy bolt to the 
largei- wheel. The wheels are broad iron hands, with four spokes in 
the larger aud three in the small one. The special advantages claimed 
for this ap|)aratu8 are as follows: (1) It goes upon wheels, which roll 
over and are not dragged through the ground ; (2) The trawl-beam 
cau be carried at any height from the ground. 
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Though the advantages above named are perhaps important ones, 
several trawl-fishermen told the writer that they were opposed to using 
de Gaax's device, beeause, as they said, " it is too liable to be broken 
in rough weather by slapping against the vessel's side, and it's not an 
easy matter to repair it at sea."' 




. Bhefiierd'm 



H. O. W. Hhepberd, of LowoKtoft, extiibited at London a model of a 
beam-trawl, to each head of which was attached a device — shown in Fig. 
5 — for ascertaining when the trawl is bottom up on the ground. It was 
explained to the writer by Mr. Shepherd that the tides between Hol- 
land and the English coast frequently run opposite ways, settang one 
way at the surface and in a difi'erent direction at the bottom. This pe- 
culiar actiou of the currents frequently causes the trawl which a vessel 
is towing to be capsized without (so far as the fishermeD are able to 
tell by the surface water) there l>eing any apparent reason for it. There- 
fore, according to Mr. Sliephei-d, much valuable time is often lost by 
the fishermen, who, if using the ordinary form of trawl-head, are not 
able to tell whether it is upset or not ; the result being that they con- 
tinue to tow it without, of course, catching any fish, and they do not 
learn the gear is inverted until it is hove np. The head of the trawl 
represented by the model altove referred to would have the following 
measurements : Greatest diameter from lower after corner to center of 
front (outside to outside), 'JJ feet; height, ground to top of beam end, 
2^ feet; shoe or sole, G inches by g inch iron ; front, 4j inches by ■{ inch 
iron; eye to which bridle shackles, 3 inches long; diameter of eye through 
which foot rope passes, 4J inches. To the upper front side of the head ia 
attached, by a key -bolt, d, a movable catch, A, which has a stout, slightly 
.carved and pointed upper end. The lower part(wheu the trawl-head is 
in its proper position) lies against the front of the head-iron, being 
longer and broader than the other, and also pointed or rounded, so that 
it will dig into the bottom like the fluke of an anchor. The puri>ose of 

' Mr. SlmB, a veteran Itahi-miaa and amack-uwner of Hull, in diHcu8:<lng the paper 
on trawling read by Mr. An»e]l, said he " did not see auy difference in tbe shape of 
tbe trawl dow from what it was fifty years siQce, and tbe only diS'ereaoe was that it 
WM extended Id size." 
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tbis ia as follows : If tbe trawl upsets, the point b of the catch, which is 
4^ inches long, strikes the bottom and turus back, moving on tbe pin d, 
nntil it re^ts against tbe apper part of the head iron. This moTemeDt 
causes the point o of the device to stand ont at right angles with the 
bead-iron, and as tbe trawl is dragged along over tbe ground this point 
sticks into the bottom, and either stops the progress of the vessel or 
causes the apparatus to have a sort of jerk; rnotioi), which indicates to 
the fisherman that his gear is capsized ; he therefore proceeds at once 
to get it into proper position for fishing. 

(c). The Trawl-Net. 

That portion of the apparatus to which the tepn "trawl" is more 

especially applied is the net. It is formed of several sections, each of 

which has a technical name, there being, however, local diflerences as 

to the terms applied. 




There are other kinds of trawl-nets, such, for instance, as the otter 
trawl (Fi^s. and 7), which do not have a beam. 
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Holdsworth states that '« the differences between them relate to the 
sppUances in nse for it« effective working rather than to the principle 
of its construction or the object for which it is to be employed. In all 
cases it has the general form of a triangular bag or pnrse, and the vari- 
ations in shape or fittings are dne to the different plans adopted for 
insuring the mouth of the bag being kept open, so that the fish may 
enter whilst the net or bag itself is towed along out of sight at the 
bottom.'^ 

As has been stated, the trawl is triangular in form, and if one can 
imagine an elongated fiat- iron-shaped purse lying on the ground, with 
the upi)er part of its moutli slightly raised and straight and the lower 
part very much hollowed out, so as to form a deep curve, he will have, 
perhaps, a fair idea of a trawl net. The uppejr surface of the net is 
called the ^' back," and the underneath part, which rests on the ground, 
is termed the "belly." The several sections of which the back and 
belly are composed are made separately, after which they are joined 
together to form the net. They are known by the names of the 
"square,'' "baitings" "batings" or " upper," "wings" or "gorings," 
"belly" or "ground," and "cod" or "cod-end." The "square" is the 
front upi>er portion of the net ; its straight edge is fastened to the beam, 
and it is usually about one half the length of the whole trawl. The 
section called the "baitings"' is also on the upper surface of the trawl, 
and is joined on one side to the square and on the other to the codend. 
The lower part of the trawl corresponding to the square is " cut away 
in such a manner that the margin forms a deep curve below, extending 
from one trawlhead to the other, close to the ground, and with the 
center of the curve or bosom at some distance behind the beam and 
front of the net. The usual rule for the depth of the curve is that the 
distance from the beam to the bosom should be equal to the length of 
the beam. In French trawls it is very much less. There i?, however, 
in all cases a considerable space of ground over which the beam and 
back of the net must pass before the fish lying on the bottom are dis- 
turbed by the under part of the net. The Yarmouth trawlers use a 
beam about 36 feet in length, and a much shorter ground rope in pro- 
portion than is employed by the Brixham and Grimsby fishermen; 
there being an idea on their part that when working in strong tides on 
the Dogger Bank the large-mouthed nets are liable to close up; a difii- 
culty, however, which does not appear to have been discovered by the 
fishermen from other ports. 

We were told by the Grimsby fishermen that trawls rigged chiefly for 
catching soles have foot ropes about four-fifths as long as those for 
general fishing. 

* The portion of the trawl called tbc '* baitings " by the Grimsby tieihiTuieu is knowo 
to the trawlers iu the south of England as the *' upper/' according to statements made 
i« the writer hy Grimsby smackmen, while the sections which the latter term th« 
•'belly" and "wings" are, they say, designated the ** ground" and **gotin^a" V^^ 
IIm Brixham and Plymouth men. 
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'^ Each fisherman has his own fancy as to the fixing of the trawl in 
his own particular way in order to make more or less bosom to the trawL 

^^The narrow, straight sides of the net between the back and the 
ground rope, and extending from the trawlheads to nearly on a level 
with the bosom, are called the * wings^ or 'gorings'; they are generally 
made of separate pieces of net, and are inserted when the several parts 
composing the net are put together." 

The lower portion of the net imme«1 lately beneath the baitings, and 
of similar size and shape, is called the belly or ground. 

<' From the bosom the whole net, now forming a complete bag, tapers 
to the cod or purse a length equal to about two-thirds of that of the 
beam. The cod is a narrow bag, about one-seventh of the entire length 
of the trawl ; it is tha( part of the net into which all the fish which pass 
over the ground rope sooner or later find their way, and in which most 
. of them are collected when the net is hauled in. The extremity or * cod- 
end' is closed by the draw rope or ' cod-line,' ' which gathers the end of 
the net together and prevents the escape of the fish until it is got on 
board, when the rope is cast ofif, the cod-end opened, and the fish fall 
out. The under part of the cod having a good deal of the weight of the 
fish on it, is of course exposed to a great deal of wear and tear as it is 
dragged over the ground; so, to protect it from chafing and being 
destroyed, old pieces of net, termed * rubbing pieces' or ^ false bellies,' 
are fastened across it in such a manner as to overlap one another suc- 
cessively from one end of the cod to the other, and thus to relieve the 
strain on the net itself. • • • 

"Just above the entrance to the cod the * pockets' are placed, one on 
each side of the interior of the main portion of the net. They are not 
separate parts of the net, but are made by simply lacing together the 
back and belly for a length of about 16 feet, in a line from the outer 
edge of the bag downwards and inwards to its small end and the com- 
mencement of the cod. This part of the bag is therefore divided into 
three spaces, and of nearly equal breadth at the lower end, those at the 
sides being the pockets, and the central space that through which the 
fish must pass on their way from the entrance of the net to the cod or 
general receptacle. This passage between the pockets is guarded by 
a veil of netting, called the * flapper,' fastened to the upper part or back, 
and with its free edge directed towards the cod, so that the fish can 
easily make their way under it into that part of the net, but not so 
readily return. The mouths of the pockets face and open into the cod 
or end of the net where the fish are collected, and there being no means 
of escape for the fish at the cod-end, many of them, and especially the 
soles, work their way along the sides of the cod into the pockets, con- 
tinuing their progress in that direction till they are stopped by the 

*Thi8 is called the ** poke-line" by Grimsby fishermen, the term cod-line being ap- 
plied to a piece of rope extending from the forward end of the beam to the cod-end. 
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gradual narrowing and termination of the long funnel-shaped inclos- 
ures."^ 

The several sections of the net having been joined together, the front 
edge of the square is hung to a 2J to 2^ inch manilla rope, called the 
" head rope,'' which is fastened to the beam at each end, and generally 
in three other places at equal distances on the beam. The end of the 
head rope that fastens to the after end of the beam, that is, the end of 
the beam which is aft when the trawl is on the vessel's rail, has a i)iece 
of chain 4 or 5 feet long attached to it; this is used to make fiist to the 
trawl-head ; and chain is preferred, since it can not be chafed by the 
dandy bridle. The "foot" of the uet-^that part which fastens to the 
foot rope— is first hung to a small manilla rope (about 1^ inches in cir- 
cumference), called the '^ balch-line," which is a little longer than the 
foot rope, to which it is seized with marline, the seizings being put on a 
foot apart on the wings and about half that distance in the " bosom,*^ 
as the middle of the curve formed by the foot rope is called. 

The foot rope is generally made of old towing hawser, which on the 
large smacks from Grimsby is about 7^ inches in circumference. This 
is unlaid and laid up the opposite way, so that it will be more flexible. 
It is served or *' rounded '' from end to end with small rope, say from 2 to 
2i inches, this being, like the hawser, partly worn. This rounding is put 
on for the double purpose of (1) increasing the size of the foot rope, and 
thereby making it heavier, so that it will lie close to the bottom, while, 
being large, it is easier to drag ah)ng without "digging" into the ground f 
and (2) for preventing the chafe to which it otherwise must be exposed. 

The rounding is generally put 'on by machinery, since it is difficult to 
get it on properly by hand. 

The trawlers that fish principally for soles generally put a piece of 
chain 15 to 20 feet long in the middle of the foot rope, or else weight it 
with lead, to make it " bite" the ground 5 otherwise the soles would es- 
cape beneath it, as they lie so close to the bottom — often partially cov- 
ered with sand or mud. When chain is used, it is first wound around 
with old net until it is made as large as the rest of the foot rope, when 
the whole is served with small stuff in the manner already described. 
To each end of the ground rope, and forming part of it, is attached a 
piece of chain, which is long enough to fasten around the trawl-head. In 
the trawling apparatus invented by de Gaux the ground rope is fitted 



Fig. 8. DE Caux's foot rope. 

with rollers (Fig. 8), which, it is claimed, facilitate its progress over 
the bottom. 



» Deep-Sea Fishing, etc., pp. 60-62. 
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'^The ends of the ground rope are made fast on each side by a few 
turns round the back of the trawl-head just above the shoe, and the 
rope rests on the ground throughout the entire curve; the fish, there- 
fore, have no chance of escape at either the sides or bosom of the net, 
and their only outlet, when once the beam has passed over them is in 
front, so that they must dart forward in the direction in which the net 
18 moving to enable them to get clear of it. The object of making the 
ground rope of old material is that it may break in case of getting foul 
of rocks or any chance obstruction which may be met- with on the gen- 
erally smooth ground, where a trawl can only be worked with advan- 
tage. If in such contingency the ground rope were strong and good, 
tbe least mischief likely to ensue would be anchoring of the vessel by 
her trawl, involving great loss of time in clearing it, and resulting prob- 
ably in breaking the beam, and other damage; but as these nets are 
used in deep water, where there is always more or less sea or swell, the 
^reat danger to be feared when the net gets foul is the parting of the 
warp by which the trawl is towed, and the consequent loss of the whole 
gear. If, however, the ground rope give way, the only damage likely 
to result is in the under part of the net behind it being torn open; the 
whole apparatus then comes away clear, when it can be hoisted up 
overhauled, and the netting and rope repaired. It was formerly the 
custom to weight the ground rope to insure its close working over the 
bottom, and it is still sometimes the practice at Yarmouth to use short 
lengths of chain for that purpose, secured at each end by rope-yarns to 
the ground rope, so as to be easily torn away in case of getting foul. 
The French trawlers also use chain on tlie ground rope, but in those 
we have examined a great length of chain has been suspended in short 
festoons and secured by iron rings over the rope, and therefore not 
easily detached. Our west country fishermen find that by giving a large 
sweep to the ground rope an old hawser is heavy enough without other 
addition than the small ^ope with which it is covered or rounded."^ 

The cod-end of a trawl-net (at least such as are used on the large 
smacks from Grimsby) is made of double twine, and the meshes are 
smaller than in the other sections of the apparatus, which are made of 
single twine. Four sizes of meshes are used in the large trawl-nets, in- 
creasing from 1^ inches at the cod-end to 4 inches in the back, while 
the underneath part of the net is generally made of twine a size larger 
than is used for the back.^ 

The material used in the construction of the net is small manilla stuff* 
about thesize of marline, and essentially the same as the *' lobster-twine " 
that New England fishermen employ for a number of purposes. The 
nets are coated with coal tar. 

A piece of old rope, say 2J to 3 inches in size, called the "cod-line^ 
by the Grimsby fishcMinen, somewhat longer than the trawl, and having 

* Doep-Sea Fishing, etc., i)p. GD-GO. 

*" The size mesh of the trawl," writes Ausell, '' is much smaller as we ^o south of 
Tariuouth. About Hull the mesh is about 3^ inches square dowu to 1^ inches.'' 
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an eye^plice in one end, is used to haul up the cod-end when it is 
heavily weighted with fish, or when, as sometimes happens, it contains 
stones of considerable size. When either of these contingencies occur 
it is difficolt, especially in rough weather, to pull the net over the 
smack's side with a heavy weight in the cod-end dragging down. One 
end of the cod-line is secured to the lower end of the net by the ^^ poke- 
line" with which the cod is tied up, while its other end makes fast to 
the forward trawlhead. 



{d). The Trawl Warp and Bridles. 

« 

The trawl is operated or towed over the bottom by what is called a 
'^ trawl- warp" (A, in Fig. 9), usually a G to 7 j inch hemp or tarred ma- 

nilla hawser 150 fathoms loug, two strings of 75 
fathoms each being spliced together to form it. One 
end of this, in which is an eye-splice and thimble 
(E, Fig. 9), is shackled to two other pieces of smaller 
hawser, termed the ** bridles" or '* spans" (F, Fig. 
9), each of which is 15 to 20 fathoms long. These 
lead one to either side of the trawPs mouth, where 
they are shackled to the swivel eye-bolts in front 
of the trawl-heads. 

A smaller but somewhat longer rope, having a 
piece of chain at its lower end, is called the *' dandy 
bridle" (D, Fig. 9). This is made fast permanently 
to that end of the beam which comes aft when it is 
taken on the rail, three or four turns of the chain 
on its end being taken around the beam ; the ex- 
treme end is shackled to the trawl-head or to the 
standing part of the bridle. The other end is 
secured to the trawl-warp just above where the 
bridles shackle on, by a half-hitch (C), with the end 
stopped back (B, Fig. 9). 
The dandy bridle is used for convenience in heav- 
ing op and securing the after end of the beam to the stern of the vessel, 
its use preventing the necessity of rigging a derrick, as otherwise it 
is nsaaUy necessary to do. At present, however, the dandy bridle 
is quite generally adopted on the larger class of vessels. 




Fio. 9. 



(e). Dimensiom and Method of Construction. 

As a matter of interest, in this connection I give detailed measure- 
ments of the trawls of two Oriuisby smacks, the WiUie and Aduj of 79.(k5 
tons, and the Sobriety y of 75.29 tons, 

Poll V? §! F» C, 87 ^21 
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The foUowfng are the dimemuons of the trawl of the WUlie and Ada : 

Length of beam feet.. 46 

Diameter of beam inches.. 8 

Weight of heads, each pounds.. 180 

Height of heads from groond feel.. 4 

Breadth across widest part feet.. 3}( 

Width of iron Inches.. 4 

Thickness of iron Inch.. f 

Foot rope, length feel.. 98 

Foot rope, size inches.. 7^ 

Length of chain on each end of foot rope feet.. 6 

Size of rope with which foot rope is served inches.. 2^ 

Size of head rope Inches.. 2^ 

Length of head roi>e, including chain at one end and allowing enough to make 

fast at each end feet.. 52 

Length of balch-]ine, including 9 feet at each end to reach from the foot rope to 

4>eamand fasten feet.. 126 

Whole length of trawl-net from beam to end feet.. 84 

Length of square from beam to baitings feet.. 42 

Length of baitings and beJiy, each feel.. 30 

Length of cod-end feet.. 12 

Width of opening at lower part of cod-end feet.. 4 

Length of " poke-line " used for tying up cod-end feet.. 15 

Size of '' poke-line," (manilla ropo) ineb.. 2} 

Length of ** cod-line,'^ (a rope leading from the iower part of the net to the for- 
ward end of the beam, generally old rope, and used for hauling the bottom of 

the net alongside when it is full offish) 1 feel.. 96 

Length of towing hawser (size, 7| inches) fathoms.. 150 

Length of dandy bridle, not including chain on end fathoms.. 21 

Length of chain on end of dandy bridle feet.. 9 

Length of forward and after bridles (6-inch hawser), each fathoms.. 20. 

The measarements of the trawl on board of the cntter Sobrie^ com- 
pared very nearly with the above, the principal difference being in beam, 
foot roi>e, and weight of the heads, the height of the latter being the 
same. The following will show the differences : 

Length of beam feet.. 48 

Diameter of beam inches.. 9 

Length of foot rope feet.. 94 

Length of balch-line feet.. 132 

Weight of trawl-heads, each pounds.. 230 

The following are additional details of the construction and equip- 
ment of a beam-tra>vl of the size mentioned above : 

In making the net, from 200 to 220 meshes are " set up'' for the head 
of the "square," ami from 190 to 200 meshes at the bottom. The 
baitings or " batings,'' which are joined to the square, are "set up" with 
the same number of meshes as the bottom of the square, either 190 or 
200, and are " braided down " to 50 meshes, with 10 or 12 feet cod-end 
added. 

The " ground " or " belly " is made the same as the baitings. 

The wings would be about 43 feet long. They would be "set up^ at 
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190 to 200 meshes, accordiug to Olseu, with 55 'in each wing. The 
remainiDg meshes form the bosom, and are braided down to 30 at the 
ends.^ 

The "flapper" should be " set up" at 40 meshes, and tapered to 20 
meshes at its end. This, as has been explained, is fastened to the back 
of the trawl-net, and so arranged by lacing it in a line with the pockets 
that it will drop down and close the entrance to the cod-end when the 
apparatus is not moving through the water. 

Olsen gives the following directions for putting together the several 
sections of a trawl-net and preparing it to bend to the beam and heads: 

" I would first count the meshes in the lower part of the square and 
upper part of the batiugs; if they correspond, join them together. 
Next, I would count the meshes in the belly and wings, and join them 
together; then I would stretch the net along the deck, with the cod- 
end aft, and put the lower batings of back and belly together, make 
fast to a spar lashed across the deck, pull taut both belly and batings, 
.and make them fast forward, then lace the trawl from the lower end 
upwards. Now I would stretch the wings and square forward, and 
lace from the head downward. 

"I would [then] take the turns out of the balch-line, then balch the 
wings by finding the middle mesh of the bosom or center of the wings, 
and clove-hitch them onto the balch-liue, so as to make the spaces a 
little larger than the mesh. I next stretch the ground rope along the 
deck and take the turns out, lay the bight aft and the ends forward, 
measure it and tie the center mesh of the wings, then lash the bight of 
the ground rope, set up taut witAi a tackle from forward, and keep the 
ground rope up from the deck by placing a spar across the deck. Now 

1 would measure the bosom and tie up to the quarter, pull up the 
square from quarter to head, allowing 3 or 4 feet for shrinking, tie up 
the balch-line and complete the roping." 

To put in the flapper and pockets he would join the former " on at 80 
meshes under the back, lace the salvage to the belly — the flapper being 
40 meshes, leaves 20 meshes on each side of the salvage — then I would 
lace up the pockets in a line with the flapper." ' 

The lower part of the cod-end must then be provided with " chaf- 
ers " — pieces of old net, or some other material, lashed on to prevent the 
bottom of the trawl from being too quickly worn out by chafing on 
the ground. 

For rigging up the beam, bridles, etc., 6 iron wedges are required for 
wedging the ends of the beam into the trawl-heads ; 2 trawl-warp and 
4 bridle-thimbles ; 1 dandy-chain shackle, 2 main-bridle shackles, and 

2 trawl-warp shackles. 

Various devices have beeu invented, besides those already men- 
tioned, for improving the beam- trawl; most of these, however, being for 
the purpose of <illowing small fish to esca|>e from the cod-end. Among 

* FiobeniiftQ'§ Seamanship, p. 28^ ^ /&., pp. ^^, 
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oUier advantage* clwmed by de Canz for improTeraents were the fol- 
lowing : 

1. Inside the trawl-net a smaller net is fixed so as to form a fonnd to 
prevent the escape of large fishes. 

2. The cod-end of the net is made ao that when fishing the meshes 
are kept widely open to allow small fishes to escape tberefrom. 

3. At pleasnre the net can be disconneeted from the trawt-beam and 
the wheels at tlie bottom of the sea, and can be shut np and bronght 
to the snr&ce separately from them. 

Whatever practical valae these improvements have I am not pre- 
pared tosay; the fiict remains, however, that the common form of trawl 
is atitl almost eiclasirely in ase. One inventor has an arraDgement of 
fi^mes, dat on the bottom and carved on top, over which the cod-end 
is drawn in snch a way that the meshes are kept distended. Another 
proposes to accomplish the same resolt — namely; to allow the small 
fish to escap&~'by having a number of rubber grommets put her«) and 
there in the cod-end, these being sofficiently large to permit the smoU 
fry to pass throngb ; and still another device consists Id having the cod- 
end distended with larger hoops, the mesh much enlai^ed, and the 
lower part provided with an apron to prevent chafe'on the bottom. 
2. Apfasatub for Opbratixg tub Tbahx. 

In order tbat the mauipnlation of tbe beam-trawl may be more fully 
Mid clearly uuderstood, it seems desirable tbat the various kinds of ap 




Fig. 10. Ak early tvfr 



paratus which have been devised especially for the purpose of baadling 
it shonld be described in oonsidorable detail. Though tbese form a por- 
tion of tbe vessel's equipmeitt, and have been alluded to in a general 
wa^yia th»t oooaeotioa, still tbe varioua implemeote used in working a 
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beam-trawl are almost as much a part of the apparatas as tbe traw) it- 
self, aorl tbe succeasfnl prosecution of tbe fishery has, i>erbaps, beeo more 
(U^peDtleot upon improved appliances for niaiiipulatiug the gear than 
nu auything else. The descriptions which follow are based chiefly on a 
study of the two Grimsby smacks upon which I aniltJd and which sab- 
sequent investigation has shown to be fair representatives of their class. 

(o). Tke Capstan. 

Several forms of hand-power capstans have been used for working 
the beam-trawl. The increase in the size of the vessels and fishing ap- 
paratus has not, as a rule, been followed by an increase id tbe number 
of men constituting a smack's crew, and as, of coarse, greater power is 
required to heave up the large trawls now in use, this has to be snpplied 
by improved capstans, which are so constrncted by a system of cog- 
wheels and ratchets (see Fig. 1 1), that as many as four different pnrcbases 
can be obtained on some of them, the first being a very quick motion 
for pulling in slack warp ; the fourth, a slow but mostpowerfol one for 
a very heavy poll, while tbe others are intermediate,; varions degrees of 
power and quickness being thus combined in the same implement. 




Tlie necessity which exists for having increased fiicilities to raise the 
trawl from tbe bottom has led to tbe introduction, of late, of steam as a 
motive power for working the capstan, which is generally so made that 
it can be worked by hand as well, in case anything sfaoald make it im> 
practicable to use steam. A vertical boiler and vertical engine are most 
commonly, if not exclusively, used, and the whole is made as simple as 
possible, in order that it may be managed by the fishermen with very little 
trouble. {See Plate Xlli.) Steam capstans were first used on sailing 
trawlers in 1864, when the firm of Fowler & McCollin, of Hull, fitted one 



326 BULLEJTlK OP THE UNITED STATES PISII COMMISSION. 

on the smack Monarch. This firm was succeeded by the Yalcan Iron 
Works Company, Limited, which company, according to Mr. Charles 
Hellyer, a smack-owner of that place, now manufacture the most ap- 
proved form of apparatus of this kind. This arrangement consists of a 
vertical steam-engine, fitted with two cylinders, each 4^ inches diam- 
eter, 8-inch stroke, fixed on a strong standard, independent of the 
boiler, and equipped with patent high-speed governor and throttlo- 
valve, improved stop-valve, treble-valve, force-pump, etc. The boiler 
is vertical also, with cross-tubes in the fire-box, lagged and cased, and 
provided with a full set of mountings and fittings, consisting of double 
safety-valve, steam pressure-gauge, two water-gauges, blow-off cock, 
chimney, and deck casing. The gearing consists of horizontal and ver- 
tical shafting, with the necessary foot-step and bearing, friction-clutch, 
bevel-wheel and pinion, and spur-pinion working into spur ring-w^heel 
on capstan bottom. The friction apparatus is so arranged that it can 
readily be thrown in and out of gear by means of a lever on deck or in 
cabin companion. 

Mr. George B. Dunell gives the following additional particulars, in 
(London) Engineering, July 27, 1883, concerning the use of steam on 
trawling smacks : 

^^ Steam gear is fitted on most vessels of this kind for the purpose of 
handling the lieavy trawl used in modern times. The machinery on 
the Frank Buckland consists of a vertical boiler and a pair of inverted 
vertical non-condensing engines.^ The boilers generally used for this 
purpose are from 2 feet 9 inches to 3 feet in diameter and 6J to 7J feet 
high. They have only one or two cross- tubes, all parts having to be as 
simple and accessible as possible, for frequently the attendahce is not 
that of a highly- skilled operator, although some smacks carry a prop- 
erly-trained engineer attendant The diameter of the cylinders is 5 to 
6 inches and the stroke about 10 to 12 inches; the steam pressure 
ranges between 50 and 65 pounds. The price of such an engine and 
boiler complete (but exclusive of water-tank) is from £125 to £145. 
Most of the trawlers carry a tank for fresh water holding 800 to 1«200 
gallons, but Mr. Alward thinks this an unnecessary refinement. Prob- 
ably, with a properly-instructed and careful engineer on board, who 
will *blow off' at intervals, and considering the simple nature of the 
boilers, salt water would answer very well for fe ed, and the room that 
would be occupied by the fresh-wate r tanks could be better utilized.'^ 

^6). The Dandy Winch or Wink, 

Holdsworth has described the '' dandy wink " as " being shipped be- 
tween the head of the companion and the bulwark.'^ and this descrip- 
tion no doubt applied well enough to the Plymouth and Brixham trawl- 
ers at the time he wrote. 

On the larger ketch-rigged vessels it is placed some 10 or 12 feet aft 

> A fine model of this smack was exhibited at the iDt^ruational Fisheries Exhibi- 
tion at London by Messrs. Alward & Eskritt, of Grimsby. 
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of tbe companion, aud generally almost directly abreast of tbe mizzcu- 
mast. A strong bittbead, firmly secured to the deck by a knee on its 
after side — similar in shape to an ordinary windlass bitt — serves as a 
support for one end of tbe daody wink, aud the gearing by which it is 
worked, while aa iron spindle in the oppoaito end fits into a socket on 
the rail, to which is also secared a dog or pawl which, dropping into au 
iron ratchet oo the end of the wink, prevents tbe latter from taming 
back. (See Fig. 12.) The arrangemeut of cog-wheel work on this winch 




Fia. 12. Thb Dandy Wisk. 



is such that two purchases cau be obtained, one giving a rapid motion 
to the barrel of the winch, and the other, but more powerful pnrcbase, 
turning it slower. It has already been explained that this is used to 
heave up the after end of the beam by means of tbe dandy bridle. 
(c). The Forward WtncK 

Another winch, which is nsed in bandl ing tbe trawl, stands about half 
way between tbe windlass and mainmast ou the larger ketch-rigged 
trawlers. This is worked, like the others, with a cranks-one on each 
end if necessary. It is supported by two bitts, which are from 3^ to 4 
feet high. On the starboard end is a large cog-wheel, into which plays 
a smaller cog-wheel on a shaft that is secured to the forward side of 
the bitts. If only a small power is required the wheels are uncoupled 
and tbe crank shipped on the shaft to which tbe power is to be applied, 
(d). The Dummy. 

Some i or 5 feet forward of the companion, and almost exactly in the 
center of the deck — either way — stands a large roaud post, some 3 feet 
high, called a "dammy." (See Fig. 13.) This has four ormore "whelps" 
on it, and tbe trawl-warp is veered around it when the trawl is being 
shot, and to this stanchion, too, the warp is fastened while tbe gear is out 
and being towed, over the ground. 

(e). The Trawl- Warp Roller. 

Fixed between two stanchions, oa tbe port side of a trawler, and di- 
rectly abreast of the citpstnn, is a large iron roller (see Fig. 14) for tbe 
trawl-wai-p to pass over when it is being hove in. This is provided with 
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ratchets on tli« foivard end, into which a pawl falls to prevent its torn- 
lag back. 




Fio. 13. The Duhht. 



The trawl-roller of a veesel of 70 to 75 toDS will be 14} inches loo^, 
11 inches diameter at the ends, 7 inches diameter in the center. The 
rail is fixed so that It will tara back on a hinge, and a piece of bulwark 
is made to fit in snngly over the roller when it is not in nse, bat is, of 
course, removed whenever the trawl-warp is hore in. (See Fig. 15.) 




Pia. 14. Trawl-Warp Rollrr. 



FiQ. 15. Roller in use. 



On the siDgle-masted trawlers at Brisbam and Pl;moath the trawl-warp 
roller, which is mach shorter, is placed on the port side of the stem- 
head. 

(/). Dandy Bridle CAocfc. 




A laige iron chock, with a roller fitted into it (see Fig. 16), is secnred 
to the port side of the taffrail. When the after end of the trawl ia being 
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hove ap the daudy bridle is taken in throagh this chock and thence to 
the dandy winch. 

(j(). Fish Tackle. 

A heavy parchase tackle is used for hoisting in the cod-end of the 
trawt. The upper block of this tackle is usually threefold, and hooks 
somewhere about the mainmast head or beneath the cross-trees; the 
lower block is double or treble; the fall is 2^ to 2J inch manilla rope. 
When the lower block has been hooked into the strap that is pnt aronud 
the codend, the end of tUe fish tackle fall is usually rove throagh a 
snatch-block hooked near the foot of the mainmast, and taken thence 
to Uie forward winch. 

3. Appabatds for Packing Fish etc. 




(a). Fish Boxes. 

All of the trawlers which flsh in 6eet« in the North Sea nee oblong 
wooden boxes, generally calleil " trunks" (see Fig. 17), to pack their fish 
Id. These are of nniform size, and hold from 8d to 93 pounds of flsb, the 
difference in weight depending chiefly on the kind offish; some species 
of flat fish — the sole, for instance — pack very closely, and consequently 
weigh more than a box of haddock or cud. The boxes are partly cov- ■ 
ered by a strip of board uailed on each side of the top, while an oblong 
hole, targe enongh for a man to get his band in, is cut uear the upper 
edge of each end. In handling the boxes after tbey are fllle<l these 
holes are very convenient, as they afford a hand hold, and they are also 
of service for reeving through the line which runs from end to end of 
a box to bold the fish in position. 

The Brixham trawlers, who carry their fish to market every day, or 
perhaps twice a day, use small baskets, called " pads " and " half pads." 

Holdsworth says : " The packages in which the trawl-fisb are stored 
have lost much of their significance as denoting any particular capacity. 
Pads and balf-pads wereonce recognized measures, and are still spoken 
of ip some of the markets, although the quantity of fish contained in 
them is rather uncertain. Tea years ago [about 1864] they were the 
only packages used by the Hull and Grimsby trawlens. The 'pad' con- 
sisted of three 'pots,' and the 'half-pad' of two pots of fish. Thisdivis- 
los of a package into three or two imaginary parts called 'pots,' was 
fiv the convenience of the salesman and buyers; for instance, if two 
pads and three half-pads were to be sold, they were offered as twelve 
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pob( ; flsb were said to be worth so mnch per pot one day, and so maob 
another day. Tbiu meagarement was also fonod very coaveDient by 
the fishermau, aa in case tbej had not enough prime fish at the end of 
their packing to fill a half-pad they still put it into a balf-pad baskAt 
and called it a pot. At one time pot baskets were used, bnC they have 
been long given up. Formerly speculative dealers used to bargain with 
some of the fishemien to take all their prime fish at so much per pot, 
and then a pot was to weigh 40 pounds; bnt a half-pad (two iKits) sub- 
sequently came to Weigh from 80 to 120 pODOds, the difference being 
called by the fish being more or leSs pile<I up on the lop of the basket. 
A further change was made by the iotrodactioo of wootlen boxes called 
Mrnuks,' and they were used especially for the package of soles, a trunk 
or bos of soles usually containing from sixty to seventy pairs, weighing: 
about 100 pounds.* Plaice and haddocks are also packed iu them, 
about forty of the latter, wbeu sold for the fresh market, going to the 
'box.'" 




(&). Ice Mill. 

Itfost of the Korth Sea trawling vessel^, especially those which go 
"single boating" a portion of the year, carry an ice mill which is used 
for grinding up the ice that the fish are packed in. This mill is gener- 
ally secured to a bulkhead in the ice-house below deck. It has three 
revolving barrels fitted with strong steel teeth and is operated by a 
crank-wheel, which, by a system of connecting cog-wheels, causes the 

'The more geoeral adoiition of (lie trooden box colled tbe " trunk," as a package 
for all kinds of fish on trawlers, ia probably due U) the gystein of "fleeting," siuce 
thetie boxes ure more readily baudled and atoned tban baskets conid be nnder like 
conditions. 
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bftirelB inside to tarn to aaoh a way tbat the ice is broken or picked ap 
fine enoagh for use. 

[c). Boats. 




FiQ. 19.— A tbawlbr's boat. 

The boat (see Fig. 19] used on the trawlers for transportiDg the fish 
from the catcher to tbb carrier is an open, clinker bailt, keel craft, wide, 
and rather clamsy looking, with fnll rounding bow and heavy square 
stem. It is strongly bnilt, and has a large carrying capacity. The 
boats carried on the larger trawlers are about 17 feet long, 6 j to 7 feet 
wide, and 2 feet 9 inches deep. 

The dangerous work performed by these boats is detailed elsewhere, 
bnt it may be said here that, because they are frequently capsized and 
the men in them drowned, an effort has been made to provide them 
with some kind of suitable appliance which may render them unsiuk- 
able and insure the greater safety of their crews. Many devices for 
attaining this much-desired end were shown at the London Fisheries 
Exhibition, in 1883, but none of them met with the full approval of the 
examiuingjury. 

(d). Doddle Set or Diddle Net. 

A dip-net, called a " doddle " ur " diddle " net, forms part of the equip- 
ment of a trawler, and is used to dip fish out of the trawl when an nu- 
osnally large catch has been made and the weight of fish in the net 
is too heavy to hoist in. At such times a bole is cut in the back of the 
trawl and enough fish removed with the dip-net to lighten it; on some 
extraonliuary occasion perha|>B two or more boles have to be made in 
the net The doddle net resembles the dip-net nsed by the Xew Eng- 
land mackerel seiners, though it is not quite so large as the latter. 
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6. Methods of Fishing. 

1. Ge!ceral Descriptiox of the use of a Beau-Trawl. 

To obtain the greatest saccess in trawling one condition is espeeially 
desirable— that of having a moderately strong and favorable tide, since 
the trawl is always towed as nearly as practicable with the set of the 
cnrrent, bat somewhat faster, as it will then work to the best advant- 
age, being easily kept on the bottom over which it passes steadily. 
This is necessary, for the net being lighter than the beam (loaded as 
the latter is with the iron heads), woald otherwise be liable to drift 
forwards and thos prevent the entrance of fish. A moderate excess 
of speed in the trawl over the tide, varying according to the strength 
of the wind from half a knot to abont a knot and a half per hoar, keeps 
the net expanded and in a proper position on the bottom, so that the 
best results can be secured.^ 

It is, perhaps, most desirable to have the tide setting nearly at right 
angles to the wind, since then the trawl can be towed equally well on 
either tack as the set of the carrent changes with the ebb or flood. 
As, however, the tides ran as frequently to leeward, or to windward, as 
in any other way, much care and skill is necessary to work the trawl 
to the best advantage, so that it will keep the ground, will pass over the 
bottom as fast as is necessary, and also not be upset. It may be ex- 
plained here that, with a weather tide, the vessel is (or should be) put 
on whichever tack will permit her to tow the trawl as nearly as possible 
in the direction the current is going, and the best authorities say the 
warp should be kept well aft. If working with a lee tide, considerable 
care is necessary to prevent the vessel from broaching to so that she 
will " run the tide,^ in which event she would be likely to upset the 
trawl. 

^'When a vessel has arrived on her fishing ground," according to 
Holdsworth, *< the first part of the tide is chosen for beginning work in, 
as she can then tow for several hours in the same direction, and the 
usual practice is to keep the trawl down till the tide is done — about 
five or six hours.'' 

This is doubtless correct, in a general sense, but in these days of 
sharp competition there are probably few skippers who will not put 
out their gear at half tide if they have reached a favorite fishing ground 
and the conditions are favorable for trawling. ' 

When the ground is reached the vessel's head is laid in the direction 
in which gbe is going to tow — this, as has been explained, depending on 
the direction of the current ; but, whether on the port or starboard tack, 
she lays up bj' the wind, or nearly so (say within 5 or G points), at least 
until the trawl is shot. After the trawl is out she may be kept off, 
nearly before the wind, but as a rule, especially with moderate breezes, 
the vessel's course is laid nearly at right angles to the wind, so that it 

» Sec Plate xv. 
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may exert it8 fullest force on the sails. If the wind is moderate all sail 
is kept on the vessel, bat if it blows fresh or strong the cauvas is re- 
duced so that the smack will go along easily without unnecessary plung- 
ing or heeling over. 

"What the trawlers like," writes Holdsworth, "is a fresh, steady 
breeze — one that would enable them to do 8 or 9 knots ofif the wind 
when the trawl is not overboard. They can then afford to lose 6 or 7 
knots by the resistance of the net, and yet move fast enough to enable 
it to do its work properly. Winter is the great trawling time, because 
then there is pretty sure to be plenty of wind, and, if too much, sail can 
always be reduced; but unfortunately strong winds are accompanied 
by a good deal of sea, and when that is the case, although a great deal 
of extra warp be allowed in order to equalize the strain and prevent 
jerking, it is difficult to keep the trawl steadily moving over the ground. 
There is always danger in such cases of breaking the warp, and almost 
a certainty of doing so and of losing the whole gear if the net should 
tben get foul; and, besides this, the difficulty of heaving up the trawl 
is greatly increased, two or three hours are often spent in the operation, 
and the fish are liable to be killed and very much knocked about before 
they can be got on board. All of these circumstances combine to in- 
duce the fishermen to wait for more moderate weather, it may be for 
only a day or two, or perhaps more, but in any case the supply of fish 
sent to market is lessened for the time, the weather which puts a stop 
to the work of one vessel having probably the same effect on most of 
those fishing in the same district. The Plymouth trawlers are espec- 
ially subject to loss of time from bad weather in winter, as at that sea- 
son southwesterly winds prevail at the mouth of the channel, and there 
is commonly a good deal of sea setting in over their very limited fishing 
ground, only a few miles from the land. Although they can and do 
work when it blows very fresh, a succession of heavy gales almost puts 
a stop to trawling there, and the supply of fish landed at Plymouth 
fluctuates more than on any other part of the coast" 

2. Shooting a Trawl from the Port Sidb. 

If a vessel has just arrived on the ground the bridles are first taken 
up from the hold — where they are stowed with the towing hawser when 
not in use'— and shackled to the trawl-heads and«then coiled down 
on deck, " the fore bridle forward and the after bridle just before the 
dandy winch." The end of the towing warp is then taken up, two or 
three turns are thrown around the "dummy" — the inside or leading part 
of the warp being on top— and then the bridles are shackled to it, and 
their coils arranged to run clear. The dandy bridle is next run off the 
winch, the end passed outside themizzen rigging, and bent to the towing 
hawser, jnst above where the other brfdles are shackled on, with a half- 

* Wheo the vessel is on the f^round and engaged every day, or almost every da^^ij^ 

tMMg tb« brtdlw are rarely, if over, anabacUe^ twia X\l^ U%ivV\jftaAv 
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doTehiteb, the end being stopped bMk with a snudlMife. btke 
time (or previoasly)^ the ood-end is tied np with the ^ peke^Uiie^"^ one 
end of whioh ie taken timmgfa the egre-cpUee in the lower end of tke 
long ^^ cod-line," which reaches to the beam. The trawl is now all leady 
to be shoty and the bsam liee stietohed alohg the 'poct aide of tibe 
sel, resting on or against the rail, ftom the taiBrail iieaily to the 
rigging, with the net piled loosely over it, the fbrwaid trawl-hsad lett- 
ing on deck and held in place by a stopper, while the aflsr tnwrMwadi 
which is ootside the stem, is held by two short lopes, eeUed ^eaatfng 
lines," and which serve the several purposes of snpportlng the aflsr 
end of the trawl when the d«idy bridle has been daekened oS, aeeaitaig 
and holding firmly in place the trawl-head, and also fbr ''eutiog' the 
apparatus when it is being shot 

All bands are required to shoot a trawl. 

«^If <m the port tack," writes Olsen, *< the captdtai on the qnaitar 
gives his orders, looks to see the trawl all deiar over the 8id% 
the after stopper, and squares the gear. The mate and thiM hand 
ships, stream the trawl, and afterwards veer the gear 4way . fHie fDwtt 
hand stands by to let go the fore head, and tiie cook takes the helm." 

The following are the details of shocyttng a trawl as observed by the 
writer: 

« 

When all are ready, the lashing is taken off the Ibrward tia wi H wad , 
the captain casts off the canting lines and holds them in his hands with 

a single turn around a cleat or stem timber. The *^ cod" is now thrown 
out, followed by the rest of the net, until the whole is clear of the aide 
and trailing out from the beam; which still remains in its place. The 
time having now arrived, the trawl is lowered, and considerable akiU 
is required to do this properly, for, simple though it may seem, mnch 
care must be exercised to insure the landing of the net and beam on the 
bottom in the right position, namely : With the ground rope below, and 
the beam upwards resting on the trawl-heads, the mouth of the appar- 
atus being distended. Unless the lowering is skillfully performed the 
trawl may strike the bottom on its back, which would result in its month 
being closed ; therefore no fish could be taken. After the forward head 
and end of the beam are thrown out, the captain slacks away a little on 
the cantiDg Hues, until the after end of the beam is nearly to the water, 
but he does not lot go of them until the forward end of the beam swings 
off from the vessel's side at an angle of about forty-five degrees, being 
slacked away gradually by the fore bridle. When the beam is two or 
three fathoms astern of the smack, the tore bridle and dandy bridle are 
usually checked, in order that the skipper may see that the trawl is all 
right. As soon as the bridles arc out the gear is again stopped from 
running to ascertain if the bridles lead clear, and a good full is given 
the vessel, so that she may start ahead and straighten the trawl.* One 

* Fi8horniaii*8 Seamanship, p. 30. 

'Accoriling to Holdswortb the Brixhaiu fishenneD do not beud on the dandy bridla 
^ the towiag warp before tlirowing oy^x tU© t^a^^^^ Wxow^x ^ ^^^ ^^ ^^3W\*%jn\ 
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man is statioDed at the dummy holding one end of a rope nipper, which 
is around the towing warp (see Fig. 13, page 328), the running of the lat- 
ter being controlled by this nipper in acconlance with the captain's 
orders. When 20 fathoms or thereabouts of the warp have run out, it is 
checked, and this is repeated every little while to straighten out the 
hawser and pull the trawl into shape, until sufficient scope is out; the 
amount of warp paid away after the gear is on the ground is determined 
by the skipper, who uses his judgment as to what is required for vari- 
ous conditions of current, weather, depth of water, and the kind of fish 
that are sought. It is evident that if he allowed the trawl to sink straigh t 
down, which would be the case if it was not occasionally stopped, while 
the vessel moved ahead, to straighten the warp, it would be liable to 
turn around in the water, in which case it would be somewhat a matter 
of ''luck," whether the net struck the ground on its back or otherwise. 
It sometimes happens that such a mistake is made, even when the ut- 
most precautions are taken. When this happens the irregular jerking 
of the warp as the trawl is pulled over the ground shows something is 
wrong, and, of course, nothing can be done but to get up the gear and 
shoot it properly. 

If, however, the gear is upset in shooting, it can usually be turned 
back again, if the trawl has not sunk too far. 

^* To do this," writes Olsen, ^< I would lash the helm a-lee, haul down 
the foresail, take the dandy bridle forward over the bow, heave in on 
it, and cast the gear back again.'' 

If the trawl seems to be working all right the towing hawser is finally 
made fast with a <^ trawl-rope stopper," a 2f-inch manilla rope, about 
5 fathoms long, the bight of which is secured to a stout rope collar on the 
lower part of the dummy. The ends of this rope are wound around 
the trawl- warp in opposite directions, over and under, so as to cross and 
overlap at each turn, which is the ordinary way of putting on a rope 
stopper, and one end is fastened to the hawser with a piece of small rope, 
called a '* nettle." (See Fig. 13, page 328.) When this is done the rope 
iiipper behind the dummy is cast off, and the turns of the trawl-warp 
Blackened up — sometimes they are taken off the dummy altogether — so 
that the strain all comes on the stopper. The pnri)ose of the stopper is 
to save the warp in case the trawl catches on the bottom ; for being a 

this is invariably done by the Hull and Grimsby men. In describing the shooting of 
a trawl he says: ''The lowering is thas managed: The fore bridle is first slacked 
away antil that end of the beam is well clear and stands oat at a considerable angle 
from the vessel, the after part being still kept in place by the dandy bridle, which 
comes in over the taffrail to the small stem windlass or dandy wink by which it is 
worked. This rope is then slacked away till the whole beam is in the water, and the 
inner end of the rope is bronght forward to be made fast to the warp, jnst above the 
shackle, till it is again wanted, when the beam has to be hoisted up. The beam is 
now held by the two parts of the main bridle, and they are slowly paid out till it 
hangs evenly from them ; if the whole gear be then in proper position more way is 
got on the vessel and the warp given oat so as to allow the trawl to sink to th^ l}ot- 
torn, which, as the yeoeel is ^Q<)er way, it wiU 4o j|t spiqe c|i9t(moe astera," 
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small rope, and generally one considerably worn, it would, under any 
sadden strain, break before the hawser, and the trawl would not be lost. 
When this happens, more warp is paid out, and the vessel is steered in 
a direction which may, perhaps, clear the obstruction. If this is not 
accomplished, the next thing to be done is to try and heave up the ap- 
paratus. As the warp becomes nearly perpendicular, and the strain 
increases, the trawl generally comes away clear, frequently with only 
the net damaged, though the fishermen are not always so fortunate. 

In winter a ^^hawae" is used instead of a trawl-rope stopper. This 
device is made of a piece of old towing hawser that is not good enough 
for towing. It is 19 or 20 feet long with an eyesplice at each end, and 
well parceled to prevent it from chafing on the rail. The inner end is 
shacklM to a chain collar on the dummy and the other is fastened in 
the usual manner to the towing hawser and reaches just outside the 
rail. The '^ hawse" is used to save the towing rope from chafing on 
the rail. When towing a trawl, with strong winds, the warp is taken 
off the dummy, and the bight carried forward and stoppered to the fore- 
stay with a good piece of rope, and turns are put on the capstan ready 
for heaving. The bight is also supported along the rail with rope 
yam. These precautions are taken to clear any vessel that may be seen 
to leeward, by coming in stays, which the smack will do at once if the 
stopper holding the <' hawse " is cast off. They are also necessary to pre- 
vent the loss of the trawl when the latter comes afoul of rough ground 
or any object on the bottom, such as a wreck, anchor, etc. The " hawse" 
will part under a sudden heavy strain, and it can, of course, be cut if it 
can not be otherwise cleared soon enough ; the vessel then swings at 
once head to the wind. 

After being stopped the trawl-rope is parceled where it comes across 
the rail; it is then pushed into the proper place, where it is held by 
stout hard-wood pins which are stuck in holes bored in the rail. It may 
be explained here that on top of the main rail is fastened a false rail, 
1^ inches thick, to take the chafe of the towing hawser, and through 
both of these rails are bored 1^-inch holes, 1 8 inches apart, near the after 
end, where the warp usually comes, and 2 J feet apart farther forward. 
The position of the trawl- warp on the rail depends on how the captain 
wants to keep the vessel's head. If, for any reason, it is desirable to 
keep her nearly before the wind the warp is shoved aft to the mizzeu 
rigfi^og, while if she lays off too broad, the hawser is put farther forward 
and a pin stuck in the rail abaft of it. Sometimes it is necessary to 
take the warp to the capstan, which is several feet forward of the 
dummy, but, generally, the vessel will lay near enough the wind with- 
out doing this. 

When the trawl is out, the tiller is allowed to swing, the sheets are 
eased off a little, and, as a rule, the towing hawser is placed so that the 
smack will head a point or two free from the wind. The amount of sail 
0et| wbeu towing the gear, m baa been stated, depends on the strengtb 
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of the wind. The trawlers are all provided with large light sails for use 
in moderate weather, as well as a large jib and Htay foresail, the latter 
sheeting well aft of the mainmast, and having the special name of 
" towing foresail.^ 

It will readily be understood that the resistance offered by the trawl 
materially decreases the speed of the vessel ; a smack that is runuiiig 
along from 8 to 9 knots will not tow her trawl faster than 1^ to 2 knots, 
which is considered fast enough, since if the gear is pulled along too 
rapidly it will not keep on the bottom. 

3. Shooting a Trawl from the Starboard Side, or ** Shooting around the 

Stern." 

It has already been explained that the trawl, when up, is always car- 
ried on the port side, and is also hove up there ; therefore it will be 
obvious that when it is put out from a vessel with her starboard tacks 
aboard, it must be shot around the stern. To do this (first supposing 
the bridles are shackled on the trawl-heads, and the cod-end tied up), 
the after bridle is passed around the stern and coiled down aft, the end 
being taken forward of the starboard mizzen rigging. The dandy bridle 
is next taken around the stern under the after bridle,^ hauled taut and 
made fast to a cavil amidships, after which it is coiled down ready for 
running. The bight of the fore bridle is made fast aft of the port 
mizzen rigging with a slip stopper, and the end taken around outside 
of all and in forward of the starboard mizzen rigging. The end of the 
trawl warp is next taken around (if astern) outside and beneath the 
bridles, and brought in amidships on the starboard side; enough is 
pulled over to take turns around the dummy, the bridles are then 
shackled on, and the end of the dandy bridle made fast. When all is 
ready, and the vessel going through the water 4 or 5 knots, the captain 
orders the men to ''pay out the net,'' and at the same time gets the 
'' quarter strap'' and canting line all ready to slip, but holds on to them 
until the forward end of the beam swings clear of the smack's side as 
previously described. As he slacks away, the dandy bridle, leading 
from the starboard side, and the fore bridle from the port quarter take 
the strain and the trawl shoots around or across the ster^ nearly at 
right angles with the vessel's keel. When the beam is " square," the 
dandy bridle and fore bridlei are slacked away, and the trawl warp paid* 
out and stoppered in the same way as if the vessel was on the port 
racK. 

* Sometimes the dandy bridle is used to haul the end of the towing warp under the 
vesHeVs bottom. In this case the bight of it is taken around the stem to the star- 
board side clear of everything, and the end is led forward on the port side and made 
fast to the trawl- warp, the bight of the bridle being allowed to drop down beneath 
the keel, so that thp warp is pulled directly under the vessel, from the port to the 
starboard side. Any other piece of rope can, of course, be used for this purpose. As, 
however, the hawser is liable to chafe when underneath th« ki'<*1, it is rarely left in 
that position except in smooth weather. As a rule, the warp is taken around the stem 
or bow, its bight being stoppered up, if necessary, after the trawl is down, to prevent 
chafing. 

Bull. U. S. F. C, 87 22 
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As a rale, wbeii the trawl is out on tbe starboard tack, a gay is taken 
from tbe bow to tbe towing warp and securely fastened, or may be tbe 
bigbt of tbe bawser itself is taken up around tbe bow. This is a neces- 
sary precaution at nigbt or in tbick or rougb weatber, since all is 
then ready to tack sbip, eitber to clear anotber vessel or to beave np the 
^ear. If necessary, tbe trawl stopper is cast off, the jib-sheet slackened, 
the helm put down, and though she may have little way the vessel 
works quickly, the towing warp pulling at her bow materially assisting 
her in stag's. 

After tbe trawl is down, if it is during the day and reasonably frood 
weather, the fourth hand — usually a lad of sixteen to eighteen years of 
age — keeps the watch, takes notice how the trawl is workihg, and looks 
out for signals from the admiral, if fishing in a fieet.^ If fishing at night, 
the watches are kept by tbe second and third hands. It is a part cf tbe 
duty of the watch to trim tbe sails, if necessary, and to note any change 
in the wind, as well as to observe how the trawl is working. By feeling 
the warp outside the rail one can easily tell whether the trawl is work- 
ing right or not. A jerky, irregular motion, as though the trawl was 
constantly being caught on something, shows that it does not keep 
steadily on the bottom, or is evidence that it is going over rough ground, 
or possibly that it has capsized. If, however, the vibration is regular 
and comparatively slight, the exi>erienced fisherman knows at once that 
the apparatus is going all right. 

According to Mr. Ilellyer, the best way to tell whether a trawl is up- 
set or not is to put the ear down to the warp outside of the rail, though, 
as stated above, an experienced trawler will generally be able to tell 
whether bis gear is fishing or not by jnitting his band on the waip. 

4. To Change the Tack with the Trawl out. 

It often happens, especially when fishing at night, that, owing to a 
change of tide, or because a vessel may have reached the limit of suit- 
able ground, she is obliged to change her tack, if possible without up- 
setting her trawl, since in the latter case the gear would have to be hove 
up or else no fish would be taken. Of course, the gear could be hove up 
at the start, but this would cause the loss of much valuable time and 
perhaps two hours or more of good fishing; besides, the crew would be 
forced to do extra labor, and also have their night's rest broken. 

(a). To wear the Trend around. 

When the tide is swinging; aromid '' by the lee," or when the wind is 
moderate, it is generally found the safest, in order to prevent the gear 
from upsetting, to xcear the trnicl aroxnuL This is done as follows : If 
towing on the starboard tack, with an ordinary breeze of wind, the bight 
of the trawl- warp is stoppered near the stern with a stout piece of rope, 

* Little day fishing is done except in summer, and at that seasou the majority of 
the North Sea vessels, at least, fish in fleets. 
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the Stopper at the dummy is cast off, the bight of the hawser hoveover 
the rail, and the slack of it is palled in on the port side. In the mean 
time the foresail is hauled to windward, the helm put hard up, and 
the after sheets eased off a little. As the vessel falls off — which she 
quickly does — and is about to jibe, the trawl- warp is stoppered at the 
dummy on the port side, and the fast on the starboard quarter is cast 
off. This generally' has the effect of causing the smack to swing still 
more, the wind finally catches the sails on the port side when the ves- 
sel comes to at once, so that she heads, as it is intended she should, 
for towing. 

In wearing from the port to the starboard tack the only difference is 
that the bight of the trawl-warp must be passed around the stern, and 
generally, after this is done, a few turns of it are hove over the dummy. 
Ordinarily a handy smack will wear the trawl round without difficulty, 
but in light winds it often takes some time to perform the evolution. 
This maneuver is described as I saw it performed on the Willie and Ada. 
Some fishermen have a slightly different method, I believe. They prefer 
to take a guy from the lee si<le around the stern, which they make fost 
to the bight of the trawl- warp, and putting this on the capstan, heave 
in on it. Of course they must, in the meantime, get their vessel well 
off the wind so that the warp leads aft ; otherwise it might run under 
the keel without helping to wear the ship. 

(h). To stay tlie Tratcl around. 

For various reasons it is often desirable to stay the traxcl around in- 
stead of wearing with it. This operation is thus described by Olson : 

''First put the helm hard up and run the vessel off before the wind, 
then pass the warp round the bow to abaft the rigging onto the dummy. 
Then stoi)per the bight on the lee bow, let go to windward, put the 
helm a lee, and when the foresail is aback drop the mizzen-peak, let 
go the bight of the warp on the starboard bow, and when the vessel 
has paid off before the wind, and brought the warp taut, I would bring 
her slowly to.^ 

(c). To drop a Vessel around with her Trawl out. 

He would drop the vessel round as follows : "I would bring the ves- 
sel slowly to the wind with the foresail down, and when in the wind 
lash the helm alee. As soon as the vessel is steiuly I pass the bight 
of the warp round the bow in the same way as in staying, or I would 
pass a good guy round and heave the trawl-warp upon the starboard 
bow ; then I take the bight of the warp aft on the dummy and secure 
it, slack away my guy, and set a piece of the foresail aback. In this 
way the vessel will gradually bring the gear off* the weather side, steady 
her, and secure all. 

"N. B. — This system is only used in bad weather when it is needful 
to bring the ship on the other tack." 
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(d). To catch the Vessel around^iih a Weather Tide. 

To perform this evolation he says: ^^ I sbould let the vessel settle op 
to windward of the gear by lashing the helm half alee, trim the sheets 
well aft; she will then bring the trawl- warp across the steniy whieb will 
nltimately cause the vessel to come round on the other tack. I woald 
then trim the sails immediately and lash the helm a-lee. This can only 
be done in fine weather." 

5. To Prevent a Vessel from Catchixg Abound, 

when towing with weather tide and light wind, and the smack is to 
windward of her gear, Olsen says: ^^I shonld bring the gay aft on the 
lee-qnarter, pass it round the stern, and make it fast to the trawl- warp, 
heave taut with the capstan, slack the trawl- warp, and tow with a guy 
under the lee.'^^ 

6. The Working of a Trawl. 

The methods of shooting a beam-trawl, and of managing it when out, 
having been discussed, it seems desirable and proper that something 
should be said of the action or working of a trawl on the bottom before 
a description is given of how it is hove up, etc. 

From what has been said of the trawl it will be obvious that this im- 
plement is desigued more especially for the capture of such fish as keep 
near the bottom and which are generally denominated " ground fish.'? 
Among these various species of flat-fish — several of which are the most 
highly prized of the European sea fishes — are perhaps more easily and 
surely caught by a beam-trawl than in any other way. 

" With rare exceptions all the soles, turbot, and plaice brought to 
market are caught by the trawl. The various kinds of skate or ray 
are also obtained by the same means; and notwithstanding the pecu- 
liar habits of ^.11 these fish there is very little chance of their escaping 
when once the trawlbeam has passed over their heads.'' ^ 

The movement of the trawl through the water, when it is being towed, 
keeps the net distended and the back raised some distance from the 
ground, and as it is traveling with the tide, and the natural tendency 
of fish is to head the current, it follows that they are liable to be fright- 
ened, when their first impulse would doubtless be to attempt an escape 
by darting in the direction they were heading; this action on their 
part would take them directly into the cod-end. 

"Should the fish, however, by any chance turn around and dart 
towards the mouth of the nit, there would probably be a considerable 
distance to go before they would be clear, for the ground-rope sweeps 
the bottom from the foot of the two head-irons to a distance of 40 or 
60 feet backwards to the bosom of the net, and this whole space is in- 

^ FiBberman's Seamanship, pp. 31-32. 
'Deep-sea Fisbing and Fishing Boat«. p. 74. 
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closed above by the back^ and at the sides by the wings, so that thel^^^^^-f 
is no possible escape in any direction above ground, but at the entranc^^^ < 
under the beam. The trawl is moreover moving forwards all the time, '^ Sj 
an<l as flat fish when disturbed only swim a short distance before they ^ 
again try to hide themselves, it almost amounts to a certainty that, if 
they do not bury themselves deeply, they will sooner or later pass over 
the ground-rope into the net. In the case of such round-fish as keep 
close to the bottom — haddocks, for exam])le — the result is very much 
the same, for when they are disturbed by the ground-rope they nat- 
urally rise and pass the slight obstacle without knowing it; if, on the 
contrary, they dart towanls the mouth of the net, they may escape in 
that direction ; but they also will probably have some distance to go 
before they can get clear, and the upper part or back of the net is an 
effectual l^arrier to their escape upwards."* 

It is generally found desirable, if there is sufficient wind, to tow a 
trawl much faster for free-swimmiug fish than tor flat-fish. Thus, while 
many fishermen think a speed of one-half to 1 knot is ample for catching 
soles, the Brixham and Plymouth trawlers, when in pursuit of hake, 
generally tow their trawls from 2 J to 3 knots. 

Mr. Sims says: ^*Iu fishing hard ground for soles we should shorten 
the ground-rope and not drag the trawl quite so fast; just go with the 
tide. But if we are fishing for hake or haddock, then we say 'give 
her sheet;' that is, force it all you can, so that you do not lift it off 
the ground." 

Of course, this increase of the rate at which the trawl travels over the 
ground renders the escape of these fish much less probable than it 
would otherwise be, since the net is kept aliyost clear of the ground, or 
barely skimming it, which seems to be necessary to catch hake or 
other free-swimming species. But, though the trawl scarcely drags on 
the l>ottom, it requires a brisk breeziiof wind andevery sail that can be 
spread on a vessel to obUiin the requisite si)eed. On the Plymouth and 
Brixham smacks, according to IToldswortb, '^a half square-sail or sort 
of lower studding-sail is frequently rigged up to a yard-arm on the 
weather side in addition to the ordinary sails, if the wind be sufliciently 
aft for it to stand, and the curious appearance is often presented of the 
vessel lying over to the breeze and apparently rushing through the 
water when in reality, with all the help of a great spread of canvass 
and a favorable tide, she is not going more than 5 knots over the 
ground." 

From the foregoing it will be seen that the beamtrawl is a very effect- 
ive implement for the capture of ground fish on smooth bottom, in com- 
paratively shallow water, where this form of apparatus can only be 
worked with the best success, as will readily be understood from what 
has previously been said concerning its construction and the fishing 
grounds where it is chiefly operated. 

' Deep-sea FishiDg and FishiDK Boats, \}. 76. 
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7. Heaving up thk Trawl. 

Under ordinary circumstances the trawl is hove up when the tide has 
done running, if it is day-time, or when the limit of a fishing: ground is 
reached and it is not practicable to tow back over it on the other tack. 
As a rule, the North Sea fishermen tow all night if the conditions are 
favorable — ^tacking or wearing the trawl round with the change of 
tide — haul in the morning, dress, box, and deliver the fish on board of 
the carrier,* and then, if the day is short, work to windward for another 
night's drift over the ground. In summer, the trawl is usually shot 
during the early part of the day, as well as at night, and hove up in 
the afternoon ; thus two hauls are made instead of one. If fleeting, as 
is the general way in summer, the admiral signals when to shoot and 
when to heave up the gear. However, it frequently happens that a 
smack's trawl may catch afoul on the bottom, and therefore it is neces- 
sary to heave it up whether it has been out long or not, and it is often 
found desirable to get the gear at midnight and make a second ^'shot," 
especially when fleeting. 

The following description of the method adopted on board of the 
Willie and Ada will give a fair idea of how the trawl is hove up and got 
on board of the ordinary North Sea sailing trawler, in moderate weather: 

About 3 o'clock p. m. the fourth hand, a lad of some seventeen years 
of age, who was on deck, shouted down the companion that he thought 
the admiral was hauling. The captain instantly ran on deck, bare- 
headed, and satisfying himself that the report made by the watch was 
correct, came back into the cabin and called all hands ; the men, in 
obedience to his call, soon making their appearance on deck. When 
they were all up, the Jib sheet was eased off, the helm put down, and two 
or three of the men shoved forward on the trawl warp until it was 
placed on the roller. Two turns of the hawser had previously been 
put on the capstan, and as the vessel swung slowly head to the wind — 
helped by the mizzen, which the skipper hauled to windward — the 
cranks were shipped on the capstan preparatory to heaving, while the 
ijook jumped down into the hold to receive and coil the warp as it came 
in. When the vessel tacked — which she was assisted in doing by the 
trawl-warp being so far forward — she " went back over her gear," as It 
is called, slacking up the hawser, which the men hove in as rapidly as 
possible until it was tightened again, when the foresail was hauled 
down, the helm was put a-lee, and the smack brought on the other tack. 
In this way the skipper continued tacking the vessel, making short 
boards back and forth, "working up to the gear," while the men at 
the capstan hove away briskly until all the slack was in. The object 
of this maneuver was to get in the greater part of the warp with as little 
labor as possible, since, of course, it is far easier to heave in slack haw- 

* If the vessel \h fishing alone, or "single-boating" as it is called, the fish are 
dressed and packed in bins or pens in the hold. 
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ser than it would be if there was a strain upon it. Therefore, as tbe ves- 
sel stood back and forth the men at the capstan reiiorted, in answer to 
the captain's inquiries, if the warp was ** coming after her," and, if so, 
another tack was wade. When the slack of the warp was in, the ves- 
sel was hove to on the port tack, with the jib sheet eased oflf and the 
helm hard down, and the captain procc»eded to assist in heaving at 
the capstan until the bridles were inside the trawl- warp roller.* The 
end of the dandy bridle was then cast oflF from the trawl-warp by the cap- 
tain, who took it aft, passed it through the chock on the port side of 
the taffrail and thence to the dandy wiuch, upon which it was fixed so 
that it would wind up without slipping. 

The captain generally heaves in most of the dandy bridle alone; 
sometimes he is assisted by one of the crew, and for the last few feet 
two or three men may lend him a hand. In the mean time, as soon as 
the end of the trawl warp comes inside of the capstan, the after bri- 
dle is unshackled, its end taken off the aipstan, and thrown on deck, or 
two or three loose turns taken with it around the dummy. This bridle 
has a piece of spun yarn wound around near its end, which is a mark 
whereby it can be told from any other rope at night as well as by day. 

While two of the men were unshackb'ng and clearing the after bridle 
one hand cast off the fall of the fish tackle, took it to the forward wiuch^ 
and hove it taut, so that it might be ready for use when needed. 

When this was done and the gear was all clear, the men returned to 
the capstan and hove away on the fore bridle — the skipper at the same 
time winding in the dandy bridle — until the beam was alongside, and 
a strap, which was spliced into the fore bridle a few feet from the trawl- 
head, was inside the roller. The after end of the beam was then hove 
snug up to the taffrail and secured. While this was being done two 
men had hooked the fish tackle into the strap on the fore bridle and 
began to heave away on the forward wiuch, lifting the end of the beam 
and the trawl head over the rail. As it swung in, the trawlhead was 
lowered on deck and secured in its place. If there is any sea going, a 
guy (one end of a rope which is fast to the main shrouds) is rove through 
the trawl head by one of the men, who takes a turn with the stopper 
around the main rigging, to prevent the forward end of the beam from 
swinging across deck. The next thing is to get in the net. If there 
is much weight of fish in the trawl, the end of the ** cod line'' is taken 
to the capstan and the cod end is brought nearly alongside. This is 
done in order to take the strain off the upper part of the net, which 
therefore can be more easily gathered in by the men. But when the 
catch is not large and the sea is smooth, this part of the work is gener- 
ally omitted. All hands then gather the net in by hand, standing a few 

* When there is u Htroiij^ lee tide it i.s iinpracticnhle to work a vensel up over her gear 
iu the manner above described, and in such cases nil that can be done is to heave the 
smack to on the port tack and get the gear by main strength, and it frequently hap- 
pens that two or three hours are required to get a trawl up and the AhIi ou deck. 
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feet apart aud leauiug over the beam. (See Plate XVII.) As tUe vessel 
rolls to windward a pull is maite to get ia the Black of the net, which is 
hauled over the beam aud held from 8li])piiig back by the men leanlag 
tlieir breasts agaiust it, while they reach oat for a new hold. Heavj, 
hani wort this is tbr five persons to do — two of whom are usnally 
boys — and it frequently happens that the rag:er looks which are cast 
over the side to ascertain what success has been met with are nnre- 
warded by the appearaDce of enoagh fish iu the pockets to indicate a 
good haul ; " and it is a bad sign when notbiug is said and the bag is 
got on board without a word." 

On the occasion conceming which I am writing, though the catch 
was small, owing to the trawl having been torn on rough ground, the 
"cod" was not empty by any means. When, therefore, the net had been 
pulled in so that the cod-end was alongside, a selvagee strap was put 
around the trawl, the fish tackle hooked into it, aud the bag offish was 
hoisted op until it would swing iu over the rail. 




While it wiis being litised, a "biifi-rnpo" wuh tiiken fioiu the main 
rigging ti) ihe trawl-liead and made fast, to pievciit the fish from 
swinging across OerU. When the net wa« in, the " puke-line " was cast 
off, thebottiiniof tilt' trawl opened, and its contccits fell on deck, a strug- 
gling, writhing, flapping mass. (See Fig. 21.) Mowhere else can one 
witness such ii reniarkahie scene. 

The contents of the net differ according to season and locality, but 
generally they are of a most varied character — a wonderful exhibition of 
marine life. Sliding back aud forth on the slippery deck, as the vessel 
rolls in the sea- way, are soles, Uirbot, brill, aud plaice, giving vigorous 
hut rather spasmodic slaps on the plank with their taiU ; here may be 
seeu the writhing body of a conger eel ; there the fierce wolf fisn, with 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 345 

ita jaws armed with wicked-looking teetb, SDapi>iDg at wliatever cornea 
it) itM way, while promiDeot iu the urowd is one of those wide-mouthed 
fi.sbing frogs, which some one has called au "animated carpetbag." 
These, togetiier with gurnardfi, iridescent with beautitui color, the 
vicious dog-tisb — always tlie fisherman's enemy — wrijigling about, 
shells, sea aiieinouea, sea-coru, etc., constituted a variety of animal life 
sach as is rarely brought togetiier by any other means. 




Fiu. SI. The trawl's coktents. 

When the net is filled with fish to sach an extent that it can not be 
handled, in the manner above described, a hole is cut in the back, as 
previously stated, and enough of the catch is bailed out with a dip net 
to :iIlow of the trawl being taken in. Occasionally it biippi-iis that large 
6tones av caught in the trawl and, getting into the "cod," liariE down 
with such great wcijrht that it is diOicnlt, if not impossible, to raise the 
net iu tho ordinary way. At such times a long ri>|>e slip-str,ip, or a 
"clench," made with a running bowline, is put loosely anmnd the trawl 
and sunk with the deep-sea lead, which is tied to tbcbtgbt of the strap. 
"When it is low enough it is hauled taut, taken to the capstan and hove 
up alongside. 

The heaving up of a trawl on the single- mast e<l cutters is about the 
eame as that which has been described, the principal difference being 
that the warp is taken forwani and comes in over the bow, the vessel 
lying heail to the wind, the light sails and stay foresail being takeu in 
before the work begins. 

Mr. R. L. Ashcroft, of Sonthport (near Liverpool), England, writing 
under date of November li, 1884, gives the following description of the 
methods of haudling a beamtrawl on the west coust of England : 

*< I waa out trawling from Fleetwood a fortnight since, with one of 
the large boats. I should tike you to see how easily their gear is worked 
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iu couiparison with the east coast boats. Oar smacks here fish a 56-foot 
beam of greeuheart, and the Ijoat is only 56 foot keel raeasnrement. 
But we turn out when we haul the net and haul by the bow, and when 
we have got the bridle on the winch we take the * dandy ' or span bridle^ 
or, as they call it here, the head rope, which is now made of steel wire 
rope, to a wink or Spanish windlass aft, between the cabin companion 
and the bulwarks, and get the after end of the net up. Afterwards, 
we winch the forward bridle up and let the after rope bridle surge until 
we have the forward trawl-head almost up, and then hook the fish-tackle 
into a becket on the forwartl bridle, and take the fall to the winch barrel 
and coil it on until the iron of the trawl is clear of the rail. Then one 
of the crew gets hold of the winch barrel under his arm, and, the pawls 
being lifted up, he watches the roll of the boat and lets the iron come 
inboard by letting the winch at liberty. 

*' In the boat I was in there are only four men in the crew, and they 
made all the nets required.'' 

Tbe time requisite for heaving up a trawl varies a great deal, depend- 
ing chiefly on the state of the weatber, roughness of the sea, depth of 
water, direction and strength of the tide, as well as upon whether the 
capstan is worked by hand or by steam. Captains who have used 
steam say that, under favorable conditions, they have got a trawl up — 
heaving in 120 fathoms of warp — in the short space of fifteen to twenty 
minutes, while some claim that from twenty to twenty-five minutes is 
sufficient to heave in the whole warp, even in rough weather. 

Heaving a trawl up by hand is not only hard work, but the process 
is tedious to a degree, rarely occupying less than forty-five to fifty min- 
utes, and sometimes, when the weather is rough and the vessel knock- 
ing about, taking between two and three hours. 

It will be obvious that when steam trawlers are em^Moyed the con- 
ditions are quite different from those which obtain on board of a sailing 
vessel, since a steamer can go in any direction which it may be neces- 
sary for her to proceed, and consequently many of the various evolu- 
tions which have been described would not be performed. The shooting 
and hauling of the trawl is done in much the same way, except per- 
haps that some, if not all, steamers use a derrick for hoisting one end 
of the trawl and a davit for the other, and that there may be some 
difference in tbe minor details of the method of working. It will be 
readily understood that, owing to the fact that a steamer is always 
able to tow in any desired direction, so as to take the utmost advan- 
tage of tide and the 'May "of the ground, as well as to go at the requi- 
site speed in calms as well as at any other time, vessels of this class 
are much more effective for working a beam trawl than those which 
depend solely on sails. 

The following account of a trial trip of the new steamer Caller- Ouy 
of Gran ton, Scotland, clipped from the Scotsman of December 18, 1883, 
may be of interest in this connection : **One of these exceptional days 
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iu December, when there is a clear sky overhead, a sharp breeze oflf the 
land just suflBcient to give a fair trial to a vessel under canvas, and when 
there has just been restored comparative calm to a sea which had been 
angry during the storms of a whole week before the CallerOu sailed 
down the Firth from Granton with a considerable number of gentlemen 
on board interested in tr.iwling and deep-sea fishing. It was not until 

• 

the vessel was oflf Craigleith, 18 or 19 miles down the Firth, that the 
trawl was put out. The depth of water was from 14 to 15 fathoms. Of 
course, the experiments were con<iucted more with a desire to test the 
working of the trawl and its appointments than to secure a large haul 
of fish; and therefore the trawl was kept out during an hour only. 
When at work under ordinary circumstances, these steamers trawl dur- 
ing, on an average, four hours. Ponderous as the trawl is — the heavy 
beam, the great net, and the massive iron hoop like structures which 
at each end of the beam keep the mouth of the bag or net open as it 
sweeps along the bottom of the sea — the working of it by the machin- 
ery available was a matter of comparativo simplicity and ease. Once 
cast into the sea, the trawl is dragged along at a speeil of between 2 
and 3 miles an hour, being attached to the ship by a great wire roi)e, 
which on Saturday was run out to a length of 75 fathoms. The most 
interesting part of the trial was when, after the lapse of an hour, the 
trawl was drawn on board. Here, ajjain, the steam machinery appeared 
to work satisfactorily, and in the course of a few minutes the beam and 
the iron structures were lifted over the side of the ship. The net or bag 
was still in the sea, and as the crew hauled it on deck its contents were 
watched with much interest. Soon it was thrown on the deck, contain- 
ing a couple of hundred weights of white fish — whiting chiefly, with 
three or four cod and codlings, a couple of skate, a few haddocks, some 
ray, a few flounders, a young turbot, and two crabs. This catch, it is 
obvious, was not a large one for a great trawl such as that described. 
But the brief period during which it was at work, and the fact that the 
ground covered was not considered good, or the ordinary fishing ground, 
were said to account for the catch being so small. The fish, however, 
were taken up in splendid condition — full of life and iu as cleanly a 
state as might be desired. Whether the short period during which the 
trawl was at work accounted for it, or whether it was that the condi- 
tion of the sea-bottom was exceptionably favorable, the trawl was laid 
on the deck wonderfully clean — clear of mud, or of any perceptibly 
objectionable matter; and it was* stated that this is the condition in 
which the trawls are usually taken on board in ordinary weather in the 
Firth of Forth. Attention was also directed to the quality — the inter- 
mixture of immature with mature fish. There were, it was admitted, 
very few immature fish. There was one codling only 10 inches long, 
but the other specimens were excellent. There were, probably, half a 
dozen very small whitings, one small skate, and one small, but not 
apparently immature, flounder. On the whole, howevt^^r, the apparently 
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^j>«4(;t«<; tli«; I««li w<^i^ InxMi^bt aj> ju exotllftiX conditian. aiDd tbe pro- 
|^>iii</ii of ^fuall fij!>h to tli« whole cateh was almost iucradiUT eniialL 
TliAff 4' W4>r4$ alis^i in tb« XH>t Asev^ral varieties of tlie smaller oonditioiis of 
hitt Hi tU<i «ea t>ottofit, uiauy beiug well -developed forms, and others 
very liiiiiute^ <>u tbiis j>oiut one of tbe party pointed a comparisoo be- 
t W4^fi tUe 4M>utefit« of the trawl net and that of a Buriaoe net which was 
woi'k^^i from the der^k of the veHtsel over three-qoartens of a mile of sea. 
The itApuUtutM of the Hwrfsu^e net, it waj} stated, incladed a greater nam- 
iHtr and a greater variety of life^very miunte forms, of conrBe— -than 
did tlie i^outents of the other; showing, as it was believed, that life was 
more abundant on the surface than at the sea bottom. But, one ob- 
iw^rver also remarked, the sea bottom here was not so rich in the smaller 
conditions of life, which form food of codlings and such fish, as is the 
ground over which trawlers usually work or on which the larger catches 
are taken. Huch, briefiy put, is the result of a trial trip the resnlts of 
wbi<'Ji, to those most closely concerned, were regarded with satistaction. 
It may be added that the owners of tbe Caller-Ou contemplate the build- 
ing of iither veHsels like her for the Granton deep-sea fishing shonld a 
reasonable experience of the working of this one prove remunerative." 

M. KlNOKK iJOATINli AND FlEKTING. 

Two dlMtiiu'l niftJKMlH of trawling are carried on by the British ves- 
mdrt, ciilird <» sin^do bosiMn;^" and *Hleeting." 

Tlu^ Hiiiglivboutiiij; system is the oldest, having been pursued since 
IIm^ iidv«'iil of tmwlin;;. Hy this system eaeh vessel goes to sea and 
llslirs pi't\siiniiibl,\ by herself, or, at least, usually has no connection with 
any <»tlhT crun, tln^ niJistc»r pursuing his w<u'k in whatever waters he 
deems iimst Nuithblts lee is earried for the ])urpose of keeping the 
\\s\\y wluMi gi»ing t.v» a eonsiderable distance frv)m the home port, the 
eat eh being paekc^l below in bins or pens built in the hold of the ves- 
sel, until slu* arrives in l>ort, whieh may be anywhere fix)m one to twenty 
ilays. The Hrivham trawlers, in summer, frequently land their catch 
twitv a «la>» wluMi the conditions are favorable, in whieli ease no ice is 
required, bnl tlu^ Nf>rth Sea single boaters aiv generally out from one to 
tluH^e weeks. Aeeonliug to the ivport to the lH>ard of Trade, *'some 
of these vessels gi» one a ver> b>ng way in oinler to tind the ti5«h, quite 
us far if not tart her than is the j>raetiee with the tiiHMs, and it ofteu 
happens that matiy of thetn aiv fouiul to be ciuigregatiHl together on 
the same t\shiug gnuuul, sometimes as many as from fifty to oue hun- 
divil at out^ time. The Nuhuirarof Hewitt's tleet stateil it to be his 
opinion that if all (he suucks in the North Sea weut single boating it 
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wonld lead to a crowding of vessels at times which would be more dan- 
gerous than fleeting*"^ 

Of coarse, where the fishing grounds are near the home port, and the 
fish can easily be taken to market in an absolutely fresh condition, as 
at Brixham, for instance, the single-boating s^^stem prevails, and wher- 
ever this is pursued each skipper is thrown upon his own resources in 
choosing his ground, shooting and hauling his trawl, as well as in the 
care of the fish and getting them to market. Where, however, as in the 
North Sea, the best fishing grounds lie at great distances, comparatively 
speaking, from the market ports, and, consequently, the vessels mast be 
out several days, it sometimes happens that the fish are in poor con- 
dition before they arrive. This, therefore, is a serious objection to this 
system, which, notwithstanding, is preferred by many fishermen to fleet- 
ing, the latter being considered much more dangerous, esi)ecially in 
winter. The trawling fleets from many, if not most, of the large ports 
pursue the system of single boating in winter, and more or less of the 
vessels from all other places do likewise. 

A portion of the fleets, however, from Hull and Yarmouth follow 
the "fleeting" or *' boxing " system even in winter, and nearly all of 
the trawlers along the east coast of England adopt this method during 
the summer. Under this system arrangements are made for a number 
of vessels to trawl in company, thus forming a *' fleet " the movements 
of which are governed by an "admiral,'' who is appointed pro tempore 
and who is known to be an expert and experienced fisherman. He 
decides where fishing shall be carried on, when the trawls shall be shot 
and hauled, and the movements o\ the other smacks are controlled by 
signals which the admiral makes. All the vessels in a fleet generally 
shoot and haul their trawls at the same time, and sail together on the 
same tack, in obedience to the signals made by the admiral, who, it 
may be mentioned, usually receives some extra pay for his services.^ 

Flags are used for signaling by day, and rockets or flares at night. 

"Each fleet has its own particular code," writes Mr. Ansell, "one of 
which is the following: 

AdmiraVs signals hy day. 

For sailing Flag at foremast head. 

For trawling Flag hauled down. 

Not to board Flag at mizzenmast head. 

Sailing before boarding Flag both mast-heads. 

Gutter wanted Flag half-mast. 

'Beport to the Board of Trade on the system of deep-sea trawl fishing in the North 
Sea, London, 1883. 

'Mr. Samuel Plimsoll, chairman of the South Liondon Market Company, in an arti- 
cle published in the Loudon Fish Trades Qazette of Juno 2, 1883, states that the ad- 
miral receives, in addition to his pay as skipper, 3<f. for each boat every time her fish 
are taken out by the steam carrier. 
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AdmiraTi nvjwaU hy uiyhi. 



Tor '^ailinjj Wbir** rocktt at xntenraL-*. 

for tacking Flare on rjnarter an«l a white rocket. 

fV»r trawlir»:( on port tack Tlir*»« dares and a red rocket. 

Vor tr;vwlinj; on starljoanl ta/^k Three flares and a green r«>cket. 

For harilin^^ (j^ftting the trawl; Two dares and two white rockets at one 

time. 

For lay i ng to One flare at mast-head and one on the quar- 
ter with a white rocket. 

In ntrong wi ndn the fleet sometimes get scattered, and to facilitate their gathering 
a^ain withont loss of time, different places of rendezvous are arranged according to 
the Hcas^>n of tho year, thus : 

From February 1 to March 1 Tail end of the Dogger. 

From March 1 to August 1 Off the Horn Reef Light-boat. 

From A ugiist 1 to October 1 Clay Di'eps. 

From October 1 to February 1 The Silver Pits. 

TbeHO are well-known places to all fishermen." 

Messrs. Ilewett & Co., of London, are reputed to have been the first 
to establish the fleeting system, which they did by arranging to have 
tho large number of smacks they owned combined into one or more 
ficots, that, as now, were controlled by an admiral, while each day's 
catch was shipped on board of a swift-sailing cutter which took the fish 
to market, several of these cutters being in attendance on a fleet so that 
no time was lost. In all weathers these ^' carriers '' could be seen hov- 
ering about the North Sea fleets, and nowhere in the historj' of seafaring 
life can there i)robal)ly be found any better examples of courage and 
hardihood than were exhibited by the crews of these cutters. Winter 
or summer, so long as they could show any canvas, they were driven 
through all weathers almost to the verge of destruction. The object 
was to bring tho fish to market fresh, and so long as this was accom- 
plished little was thought of hanlships, perils, and discomforts, which 
it is diilicult for one to imagine who has not had tho experience of con- 
tinually forcing a pa^sage at sea in a small and deejdy-laden vessel. 

Even at the present time, at least as late at ISSO, essentially the same 
svsti'm was carried on from FIull and Grimsbv ; a limited number — anv- 
where from ton to thirty — vessels wouhl combine interests and form a 
fleet, which frequently would be all the ]>roporty of one firm. These ves- 
sels wouKl, as a rule, all share alike, and the smacks took turns in carry- 
ing tho catch to port, tho adinirars tlag being transferred to some other 
craft wluMi his **turn" came to go to market. A flott of this kind is 
called a '* cutter fltvt *' ^ in distinction from tho *• steamer fleets," which 

' Sonirtinios tho onnv ot' the outtor ^vhioh ivooivos and oarrii^ the llsh to market 
pack tho carjjo in bulk, pnttinj; ico among tho tisb, a* on the single-l>oater8, rather 
than to nso boxes. A tb^^t, thon^fon\ wbioh j^ond* its catoh to market by one of its 
own sailinj; vessels is ot'ion calltM a ** bnlkinc ibvt/' lHvans<^ of this system of pack- 
in, jj r»sh in bulk. 
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are much larger — numbering from seventy-five to one bundred vessels 
or more — and are attended by several ketch rigged screw steamers, 
called steam cutters, which carry out a supply of empty Imxes for the 
fleet, to take the place of those tilled with fish, also i)n)vision8 and let- 
ters for the fishermen. But their chief work is to carry the fish from the 
fleet to the port where they are to be landed, generally Loudon, Grimsby, 
or Hull. 

" One of these cutters is generally arriving every day at the fleet, and 
the fish which has been caught by the smacks, and has on board of 
them been packed in boxes, is transferred or * boarded' in the smacks' 
boats to the steam cutter, with which she then goes back to her port of 
discharge. 

'^Single boats also are in the habit of transferring their fish to these 
cutters if the^' chance to fall in with them, and if the cutter has room, 
which is usually the case, the steam cutters charging so much per box 
for carriage. 

"The smacks engaged in * fleeting' remains at sea for periods vary, 
ing from six to eight to ten weeks, when they return to their port to re- 
fit. From Yarmouth there are abimt six hundred and seventy smacks 
engaged in * fleeting,' and from two hundred to two hundred and fifty 
in 'single boating' in the winter, and in the summer nearly all are en- 
gaged in 'fleeting,' and from Grimsby there are about three hundred 
engaged in 'fleeting' and one hundred in single boating in summer, 
but none of them go fleeting in winter." ^ 

The same necessity exists now for getting the fish to market as soon 
as possible which led to the hard driving of the sailing carriers, and 
probably no vessels in the world are force<l harder in all weathers than 
thesteam carriers which now attend upon the North Sea fleets, and which 
rarely fail to make their passages from the most distant fishing grounds 
to Hull, Grimsby, or London, in from thirty-six to forty eight hours. 

A writer in Land and Water, who made acruise in a North Sea trawler 
in December, and returned to port on a steam carrier, gives the follow- 
ing account of the passage, which will convey a good idea of the condi- 
tions under which these vessels frequently make their trips to or from 
the fishing grounds : '* It is impossible to convey even a general idea 
of the journty back without entering into an amount of nautical detail 
for which I have not time. The present age is certainly remarkable for 
earnestness and zeal in most ofticial men ; but there was in the dear, 
good, clever, brave, old man who brought that vessel home an intensity 
of devotion which it was positively' refreshing to observe. He carried 
sail when the sea washed all over the ship, and every now and then 
came down in deluges into the stokehole, all but extinguishing the 
furnaces. A.8 to the little cabin, in which we were supposed to live, it 
was literally drowned, hardly a dry thing being left in it, and the little 
stove being almost instantly extinguished every time it was lighted. 

* Report to the Board of Trade on tbo system of deep-sea trawl fishing, etc. 



352 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

At one time I thought to go in for the laxary of dry boots, so I pat a 
pair before the fire ; but in a few moments after a sea stmck us, and 
when I looke<l down the companion again I 8aw one boot jammed up- 
right at the foot of the ladder full of water, and the other gaily career- 
ing all over the floor upon the bosom of a festive wave, which had floated 
up all the small gear and so-called furniture, and was then engaged 
splashing the table underneath. All this time the good skipper never 
wearied for a moment, and never left the deck except for a few seconds 
to snatch a mouthful of food, or a drink of cold, creamless tea, which 
was his only beverage; but forctd the vessel through the heavy sea 
with steam and sail combined until he carrieil away the gaff, and then 
with steam alone, until he brought us safely, in what even he owned to 
being ' coarse weather,' through some of the most dangerous and intri- 
cate channels on the coast, and finally rea^^ed the reward of all this 
great labor and anxiety when he heard from his employers that bis 
cargo was in time for market, and that they were pleased with his ex- 
ertions." 

4 

In regard to the system of fishing pursued by the Grimsby trawlers, 
Mr. Mudd writes as follows under date bf April 29, 188 i : *'Our vessels 
fish in fleets principally in summer, and one or two fleets continue all 
winter. A fleet of about one hundred and fifty smacks are attended 
upon by four or five steam carriers of 130 to 150 tons register, fifty to 
sixty horse-power engines, which carry their fish to market in ice; so 
that the smacks carry no ice ; they [the smacks] go on the grounds for 
eight or ten weeks' fishing, then come home for a week and off again* 
This is the most profitable system of fishing. 

'^ Steam trawling is a great rage just now. I helped to form a com- 
pany last year. We have two boats which have been at work three 
months with fair success. We are going in for four more." 

Steam trawlers, as a rule, go on the single- boating system, generally 
carrying on their operations within 20 to 60 miles from the land, from 
which distance they can easily reach the markets while their catch is 
in good condition. Sometimes they act in the capacity of carriers and 
trawlers, too, fishing in a fleet, the product of which as well as their 
own catch, they take to market. It may be explained in this connec- 
tion that it sometimes happens that sailing trawlers can do little fishing 
for several days at a time, because of a continuance of calm weather* 
On such occasions the steam trawler finds her opportunity, and by the 
time that the fleet gets a good day's fishing she may have obtained a 
large catch herself, which adds materially to the income she may derive 
from the carriage of fish. 

" When single boating," writes Dunell, " they often average £60 
per week in their gross catch. During the summer they act as car- 
riers to a large fleet of sailing smacks. After being out about a week 
they will catch £40 to £60 worth of fish themselves, and at the same 
time bring in a cargo in boxes from the sailing smacks. This arrange- 
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ment is found lucrative to the company and a great advantage to the 
sailing vessels, as it insures the fish being delivered in good condition 
and obviates the necessity of the smacks making long voyages to and 
from their port, often with contrary winds. The advantage of this 
system to that of having steam carriers proper, is, that in the calm 
weather, frequent in summer time, the smacks can not work their trawls, 
so that the carriers having no fish to take must lie idle, their resources 
unemployed, and their ice running to waste. On the other hand, the 
steam trawler is enabled to work without wind, and may catch fish 
which will be, perhaps, additionally valuable on account of the en- 
forced idleness of the other vessels." 

Higher prices can generally be obtained for fish which are taken to 
market by the steam carriers than for those brought in by the single 
boaters, though this is not an invariable rule. 

It may occasionally happen, according to the report to the Board of 
Trade^ that smacks fleeting are obliged to keep the fish on board for 
several days on account of the rough weather preventing their being 
conveyed to the steam cutter, and as the fleeting vessels do not carry ice 
like the single boats, it is quite possible, under such circnmstiinces, 
that the fish may arrive in inferior condition. One witness stated that 
he had known salesmen to fill the steam-cutters' boxes with fish out of 
a single boating smack in order to enhance the price. 

The fleeting system is preferred by the owners, though the fishermen 
are in favor of single boating. It is claimed that the fleeting system is 
more profitable, that it is a necessity for the owners that the returns 
should be not only quick and large, but subject to as little fluctuation as 
possible. Whilst, however, " a difference of 20 per cent, in the returns 
may make a difference to the owner of a fair profit or a decided loss, it 
only makes to the man sailing on shares a reduction of, say, from £2 to 
£i 128. per week, and to the man on wages it makes no difference at 
all.'' Therefore, it is not, perhaps, to be wondered at that the fisher- 
men prefer the system of single boating, and that several objections are 
urged by them against fleeting. Chief among these objections are the 
hard and perilous work of " boarding" the fish, and the much longer 
time that they are obliged to be absent from home. 

The Duke of Edinburgh, in his excellent paper on the Sea Fisheries, 
etc., gives a graphic picture of the dangers incident to boarding fish 
as carried on under the fleeting system, which he concludes by saying : 

'*No one will deny the great importance to the owners of smacks of 
getting their fish to market in a salable condition, but they are bound 
to effect this object without exposing the fishermen to dangers, such as 
I have above indicated, but against which no means of .prevention 
have, as yet, been devised or adopted. I have alluded to this subject 
here as an illustration of the risks of a fisherman's life, and can not 
leave it without expressing my opinion in favor of a careful and search- 
ing inquiry being made on each occasion on which a fishing vessel re- 
Bull. U. S. F. C, 87 23 
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tarna to port having lost any of tier crew wliilst at sea. TUia in<iiiirf , 
it seems to me, sbouU! be uondiicted by ii conipnteiit autliority, whose 
duty it WoLihl be to satisfy Limxelt' aud place on reconl tlie manner in 
wblcb tbe life was lost, wljelLtT by one of tlicse prevculablc (.'auses or 
ntot. For, at present the fact of a life being lost at sua is tlio otily 
record wbich pxiata, no matter Low it occurred." 

"To sum up the advantages or otherwise of these two systfrus," says 
the report of the Hull iuve8tigalioii,"weareof opiniou ttinl the 'single- 
boatiog*^_\.stetii, whilst insuring to the men less hardKhi|i rikI )>n88il)ly 
condacJD}; to iu^ttnict them in a more perfect kuonledge of their luixi- 
Dess as fisliermen, is also productive of a great wa*ite of lish. The 
fleeting ay^ttui, on the contrary, is oileulated to si'cure a more rcgaltir 
and coDtiunous supply in a fresher state. We are not inclined to at- 
tocli much iiripoi'tance to the argument thai in ' single boating' ll)cr« 
is lesd danger from the congregating together of a number of vvRsels. 
We have it in eviilenco that a great number of 'single-boating' vessels 
are found together, and we aie of opinion Ibat ihe fact of their then 
sailing each at his own will without tho regularity insured by acting 
Id concert, as in a Heet, is of itself an increased danger. A sittgle 
boat getting mixe<1 up with a Heet would have a tsinitlar clTect. The 
danger of collision to these vessels has been shown by oumcrouB wit- 
nesses to occur chiefly in fine weather and iu tho daytime, not owing to 
ciroomsta rices connected with 'fleeting'pn' se, but to a babit amongst 
the skipptTs of visiting one another in such weather when trawling 
can not be carried on for want of wind, and leaving their smacks in 
charge of the boys. The same results may ensue when two or more 
Biuglo boats meet together under similar circumatances." 

9. Care of Fish, " Boardinq " Fish, etc. 

The various kinds of fish taken in trawls are classified under two 
general heads of "prime" and "offal," while all other material, such as 
invertebrates, radiates, etc., receives the name of "scraflf" or "seulsb.'r 
« Prime" fish are the choicest varieties, which bring tbe highest price iu 
market, sueh, for instance, as tho sole, tnrbot, brill, and dory, while 
cheaper and less desirable species, snch as haddock, gurnards, plaice, 
flonnders, skate, etc., are called " offal." 

"Ked mullet must be excepted, however," says Holdswortb, "for, 
although not strictly coming under the head of 'prime,' they are what 
the Billingsgate salesmen look upon as 'West End' fish." 

Tho fish are dressed, sorted, and packed away as soon as is practica- 
ble after the trawl is taken up. As has been stated, the fish fall on dtck 
from the cod-end in a slimy, struggling mass, and, if there be any sea, 
they go scurrying and sliding from side to side as the vessel rolls back 
and forth. The fishermen use ordinary clasp-knives, or what are us- 
ually termed "jack-knives," of a large size, for dressing the catch, each 
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man being provided with one of these, that ho carries in his pocket 
when not using it, and which he emi)loys for various other purposes 
for which a knife may be required, such as filling his pipe, cutting rope, 
etc. Dressing fish, so far as we liave had an opportunity of observing 
it, is carried on in a primitive way, differing very much from the elab- 
orate methods employed by American fishermen. Tiie men either stand 
in a stooping position, picking the fish up from the deck, or else sit 
down and grab whatever comes first to their hands as the fish are car- 
ried back and forth when the vessel rolls. The fish are simply evis- 
cerated, such as are dressed, for it often happens that, when '• boxing," 
certain species are not even gutted. If it be a round fish (that is, a 
cod, haddock, etc.), a slit is made in the belly, the viscera pulled out, 
and the "poke^ cut off where it joins the gills. If a flat fish, it is 
cut across on the upper or dark side of the abdominal cavity, and the 
intestines are pulle<l out with the right hand, the operator holding 
the fish by its head in his left hand. The fish are packed in the boxes 
with the white or belly side up, and the slit does not show, while any 
blood or water that may be in it will escape. As the fish are dressed 
they are sometimes, though not always, roughly sorted into the grades 
of prime and off'al, but more attention is paid to the culling after the 
whole have been washed. Up to this point there is little difference 
in the methods employed on board of either the single-boaters or ves- 
sels that are fleeting, except it may be on trawlers like those from 
Brixham, the catch of which is rarely dressed at all, but taken in and 
landed in small baskets. 

If the vessel is single-boating the fish are, as previously mentioned, 
stowed in bulk in pens or "pounds" made in the hold by shifting or 
adjustable bulkheads. The prime fish are generally kept separate. 

If, however, the vessel is fleeting, the fish are disposed of in a very dif- 
ferent manner. As soon as th ey are dressed and washed, a number of 
empt}' boxes or " trunks" are taken on deck (each smack always has a 
supply of these), and the fish are carefully packed in them, according to 
grade, after which a string is tied across the top opening, to prevent 
the contents from falling out while being transshipped. Each box is la- 
beled with a wooden tag, on which is the name of the vessel and that 
of the salesman on shore to whom it is consigned, while a note or dupli- 
cate bill of lading, showing the number of boxes of each kind of fish 
going from .the smack, is made out to send with the shipment. The 
fish are now ready to be taken on board of the carrier, near which the 
whole fleet of smacks has gathered in the mean time, numbering, if it be 
a "steamer" fleet, anywhere from seviMity-five to one hundred and fifty 
vessels. The operation of " boarding" or "ferrying" the fish from the 
catcher to a steam carrier has been so graphically described by a cor- 
respondent of "I<and and Water," that I can do no better than to quote 
it here : 

"The boat is then launched over the side, no matter how heavy the 
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8ea may be/ and the uecos^ary uumber of men, generally three, jnmp 
in, au<l tbeir uiatcs ou board Laud them down the boxes, which when 
fiiil weigh al)Out one hundred- weight each. Sometimes there are very 
few boxes to go, or in certain ca!$e.s none at all; at other times there 
may be u.s many as fifteen or twenty, or, in the event of the smack hav- 
ing been unable to send any for a day or two previoosly, there may 
occasionally be more, but this is not very usual. The boat is then 
towed l)ehind the smack with a painter of about 10 fathoms in length, 
and the smack makes sail either ahead or astern of the steamer, or 
sometimes round and round until she has got it into such a position that 
they are likely to be able to reach by themselves, when she lets go and 
they make their own way with oars. The whole of this proceeding is 
little short of wonderful ; in fact, it is impossible for any one to ander- 
stand what these men can do with their boats without seeing it. A 
common, awkward-looking row-boat is first pushed over the gunwale 
into a heavy sea, and almost before the fact of its having got safely in 
without being swam ped is realized, a man has somehow swarmed over 
the side and got on board, a turn of the painter is taken round a belay- 
ing-pin on deck, two other men follow the first, and the crew hand in 
the fish, the sea all the time rising and falling to a height of 18 feet or 
15 feet, and not one of those engaged appearing to take the slightest 
notice of it or in any way betraying the smallest conscionsness that 
there is a sea at all. Then the towing with a long rope, which I have 
never seen before, is most remaikable, and the effect of a number of 
vessels running down to gether towards the carrier, each every now and 
again on the crest of one wave while its boat is on the crest of the next 
and the long painter is taut in the mid air between, is something qoite 
beyond one's ordinary experience, and forms a rather interesting stndy. 
The quietness, too, with which they knock about among each other in 
a heavy sea is somewhat instructive, no special lookout or symptom of 
anxiety being anywhere apparent, and yet all giving each other dear 
berths and no collisions happening. Veril}*, great is the confidence in- 
spired by real knowledge and constant practice. And now the lioats 
approach the carrying vessel, the men in them sing out, *Let go!' 
those on board reply, 'All gone I' and then the rowing begins, and up 
and down they go on seas so heavy that every now and then they are 
lost to sight for an uncomfortable length of time. At last they ap- 
proach the vessel, and though to an aiiaccustonied eye it might be sup- 

1 '*Thi8 work," writes the Duke of Eiliuburgh, " is carried oa in almoat all fitates 
of weather, such is the importance attached to the immediate dispatch of the lisli that 
the men never seem to think of the possibility of danger to themselves. I have heanl 
of a trawler's boat, with its cargo and crew, being actually lifted by a sea to the deck 
of a carrier and there left. 

**In the excitement and struggles of a large number of these tiny boats, each of 
which is striving for the first place, or in the subsequent endeavors to reach their own 
v<;8sels, accidents arc necessarily of frequent occurrence, too often attended by loss of 
life." 
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posed tbftt Ikof mast be swamped in coming alongside, tbey cnmc on 
!ill tlie same, not even keeping a lookout, bo far as one can observe, but 
rauning in everj' direction full tilt onto tlio aliip, and as each boat 
tonchoR, a nmn watches his cbance, and just when tbe boat rises takes 
hold of the rail and swarms 
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Fig. 22. Boaruikg Fish. 



" He picks himself up at once, rushes on to the shrouds or to a belay- 
ing-pin, takes a turn, and sings out, 'All fast!' and then one of bis 
mates in the boat, who has been paying out, hanls short on the painter 
until he gets abreast of the waist of the ship or some other part that 
may be vacaut; tho men in the boat immediately hand up the boxes 
one by one, their own man receives them ovpr the rail and tosses them 
on deck, then puts his delivery oote into a basket in the galley, and bis 
work hi done. It is tbe business of each smack to <leliver ber own cargo 
on the deck, and no help is given for tbe purpose, not even in tbe small 
matter of making fast a painter or helping in a trunk, and the short 
time occupied in the operation, as well ns tbe appareut certainty and 
safety of the whole proceeding, are, to say the least, surprising. Indeed 
it seems little short of miraculous that in a sea with a rise and fall of 
quite 10 feet some eighty or ninety open boats should be launched over- 
board, manned and loaded, towed and rowed a considerable distance, 
broDgbt alongside a vessel, unloaded, brooght back, and hoisted on 
board again without a single accident, yet I saw this done without any- 
thing approaching to a misadventure, and from tbe getieral bearing of 
all concerned I could observe that there was no anxiety whatever on 
tbe Fnbject" 
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Notwithstaiidiriff no accident occurred on the occasion referred to 
above, and ulthou;;li the fishermen exhibited do anxiety, it is neverthe- 
h*.s.s a fact that the ferrying of fish is accompanied with a great deal 
of risk and peril, and it not onfrequently happens that men are drowned 
wliile engaged in this service. Concerning this the following report 
M'n.H made to the Board ol Trade: ^^Dnriug the progress of the investi- 
gations held before us it was repeatedly shown that this operation of 
Mmarding' the iish is conducted without regard to onler or system of 
any kind whatever. So soon as the steam cutter arrives at the fleet, 
each smack hastens to send its boat alongside first, to fetch stores, let- 
ters, etc., and empty boxes for future us', and again to load the fnll 
ones on board the steam cutter. The smacks sail np close to the steam 
eutti^r, some on one tack an<l some on the other, dropping their boats 
ah)n;;side as they pas^s ahead of Ler, where they lay to, waiting to pick 
n[) their boat again. Alany boats by this means get congregated along- 
side the steam cutter at the same time, and a sti uggle ensues as to who 
shall unload his fish first. The result is that boats aie frequently 
smashed and sometimes capi^^ized, oeeasioually entailing loss of life to 
th(i hands in them. Some of the smacks also are in the habit of rnnuing 
so (!l()se to ihese boats that a wash is produced, which increases the 
danger. In the Hull and Grimsby fleets the men who man the boats 
discharge the boxes onto the deck of the steamer and then generally 
lower them into the hold, where the steamer's crew stow them away, 
assisted by a certain number of smack hands, who are paid a gratuity 
for this work. In llewett's fleet it is the rule for the boxes to be placed 
only on the deck of the steamer by the boat's crew." 

It may be mentioned here that attempts have been made to devise 
some other means for transferring the fish from the catcher to the car- 
rier. A sketch was exhibited in the British section at the International 
Fisheries Exhibition at London, showing how the transfer conld be 
made by means of an endless rope working between a smack and a 
carrier, the fish boxes being tied to the rope, and pulled on board the 
steamer through the water. Laboring under the mistaken idea that 
the beam trawl fishery is carried on in American waters, Mr. John Bland, 
of London, who, it would appear, is the deviser of this scheme, addressed 
a letter to the President of the United States, in which, after siH>aking 
of the danger attending the "boarding" of fivsh, he takes occasion to 
say : '• 1 would suggest that at a distance of CO or 100 yards the collect- 
ing steamer throw by roeket a slight line to the smack. By means of 
this line thti smaek would draw to itself an endless rope, to be arranged 
over a loose block G or 8 feet above the deck. A box or barrel of fish 
wonhl be attached to the lower part of the rope by means of a simple 
hook, then dropi>ed overboard, and drawn to the steamer by steam- 
power. A few minutes immersion would not do the slightest harm to 
the boxes, and as the water would support the greater part of the 
weight, a dozen packages of fish might l)e attached to the roi^e at the 
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same time, with a short distance betweeu them, say one box for every 
6 yards of rope. By this means I believe the catch could be transferred, 
day or night, and in almost all weather, with a tenth part of the present 
labor, and no risk to life or boats, as quickly as the steamer could liaul 
the boxes up her sides. A supply of empty cases could bo sent to the 
smack in the same manner." 

Whether this plan will be found feasible or not it is difficult to say. 
We could not learn that any practical test of it has been made. But 
the difficulty of keeping two vessels at the proper distance to work in 
a heavy sea without danger of collision would unquestionably be found 
very great, and then onl^- one could work at a time, which would be of 
small consequence when a hundred others were waiting to discharge 
their fish. 

In a remarkably brief space of time the steamer's deck is filled with 
boxes, which as fast as possible are being transferred from the deck to 
the hold, this transfer being actively conducted by the carrier's crew, 
who are sometimes assisted by the men from the fishing smacks. E ich 
steamer has a compartment in which enough ice is carried to preserve 
the fish. This place is called the '^ ice house," and is connected with 
the main hold — where the fish are stowed — by a hole in tlie bulkhead 
which can be opened and closed as required. While part of the 
steamer's cr. w are busied in passing down and stowing the ^* trunks " 
of fish others are hard at work converting the blocks of ice into fine 
particles, and when a tier of boxes have been stowed in the hold a layer 
of fine ice is thrown on them, and so the work goes on until the hold is 
filled (if there be fish enough) with alternate layers of fish and ice, a 
few baskets of the latter being thrown on top of the last tier of boxes. 
Over all is laid a cloth, and then the hatches are closed and securely bat- 
tened down. 

In the mean time the confusion, incident to getting the fish on board 
and the chaffing of the smackmcn who crowd the steamer's deck, has 
ceased; most if not all of the boats have returned to their respective 
vessels, which may now be seen stretching off together in obedience to 
the admiral's " sailing signal," while the carrier's bow is pointed for port, 
and no time is lost in getting all sail set that she will carry, for no effort 
is spared to increase the speed.^ 

H. Marketing the Catch; Fish Caeeiage, etc. 

1. Landing ilie finh at Billingsgate. — The arrival of a steam carrier in 
the Thames is immediately telegraphed to London from the signal 
stations near the river's mouth, and Billingsgate makes all necessary 
provision for receiving and disposing of her cargo. As soon as she ar- 
rives her load is rapidly transferred from the steamer's hoM to the 

'It does not always happen that euongh fish are taken to make a HufHciently fnU 
carg^o for a carrier to go to market with, in which case she may vrait nutil another 
day to complete her load. 
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market by a gang of men, who take tbe tmnks offish on their sbonlders 
ami heads), and parsing in single file back and forth over gaug-plauks 
that stretch across the decks of barges, or pontoons, form one of the 
most i>ecnliar and grotesque processions one ever has the opportunity 
to see. By some dock regulation, or because of a lack of sufficient 
depth of water, the steam carriers are prohibited from coming alongside 
of the pier, upon which the market building stands, to discharge their 
cargoes. Large pontoons are mo ved in front of the market, and to these 
the vessels make fast, so that the fish must be carried a distance of 
75 to 100 feet or more. Gangways of plank are laid from the steamer 
to the pier, but as these are often unprotected by railings of any kind, 
it sometimes happens that one of the fish porters falls into the river, a 
mishap which is liable to have fatal consequences. But since it is the 
business of those bringing fish to Billingsgate to '^make their own 
roads," less attention is paid to safety than would seem desirable. 
Nothwithstanding an occasional accident the work goes on vigorously 
until the whole cargo is lauded, and the carrier is once more ready to 
proceed to sea in quest of the ^' fleet" she attends, and fxy brave again 
the perils and discomforts of a passage to and from the North Sea fish- 
ing grounds. 

2. Selling fi>th by auction, — The great gong striking the hour of 5 in 
the morning announces that tbe salesmen of the market are to begin 
business, and with a hurry-scurrying rush they reach their desks, 
surrounding which are a number of low benches or tables, upon which 
are placed tbe fish that are put up at auction, sold, and speedily cleared 
away to give place for new stock, this process being repeated over and 
over again until the sale closes. As fast as the fish arrive in Billings- 
gate, after the day's sales begin, they are rapidly disposed of at auc- 
tion,^ the salesmen using their long account books, instead of a ham- 
mer, to knock down the ^oods. One can not imagine a more novel 
sight than can be witnessed here in the early morning when business is 
at its full swing, the porters rushing hither and thither with packages 
offish on their heads, quite regardless of whom they may jostle or be- 

* ** The auctiOD," says a writer in '* The Fisheries of the World " [pablished by Cas- 
gell & Co., London, 1883], ** was formerly conducted in Dutch fashion, so called; the 
prices sinking till they reached the level of some one of tbe purchasers, "who was not 
allowed to inspect, except in the most cursory manner, the bargain he was trying to 
secure. Nowadays most salesmen are licensed auctioneers, and the goods are quickly 
knocked down to the purchasers in the usual manner. Soles, plaice, fresh haddocks, 
skate, etc., are sold in * trunks, M)ut cod and ling by the score or half-score. Her- 
rings are sold on the vessels alongside by the long hundred, a very long hundred, for 
it exceeds that number by thirty. Eels are also sold for the most part on the Dutch 
boats which bring them, and sprats are sold on board the vessels by the bushel. 
Sahnon, salmon trout, and some of the liner fish are sold by private contract." 

The average wholesale prices, as stated by a leading salesman of Billingsgate to 
Mr. R. W. Duff, M. P., are as follows: Sole, salmon, brill, gray mullet, John Dory, 
whiting, and eols 1«. (equal to 24 cents) per pound; haddock, sprats, cod, herring, 
coal fisb, plaice, ling, and hake bring an average of only 2d. (4 cents) per poaod. 
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daob, for no one stands on ceremony, and politeness can not be observed 
in the midst of a pushing, surging crowd, every individual of which 
seems to think only of the business that he is intent upon. 

" The only comparison," says Sala " I can find for the aspect, the 
sights and sounds of the place is — a rush, A rush hither and thither 
at helter-skelter speed, apparently blindly, apparently without motive, 
but really with a business-like and engrossing preoccnpation for fish 
and all things-fishy. Baskets borne on the shoulders of thefitcchini of 
the place skim through the air with such rapidity that you might take 
them to be flying-fish. Out of the way ! Here is an animated salmon 
leap. Stand on one side! a shoal of fresh herring will swallow you 
up else." 

On all sides may be heard above the general din the stentorian tones 
of the loud-voiced salesmen, who perched on their stands, and raised 
somewhat above the heads of the hurrying crowd around, shout their 
calls to attract buyers. From one we hear the cry : " IJere, ye sole 
buyers, sole buj'ers, sole buyers, who'll have this fine trunk of soles t" 
While a rival calls out: " This way, ye haddock buyers, come on had- 
dock buyers, give us an offer for this lot of fine haddocks." Others 
call for *' cod buyers," " plaice buyers," etc., through the whole list, per- 
haps, of edible fishes, until the confusion of sounds is so great that a 
stranger can scarcely comprehend how business can be conducted under 
such circumstances, and it would be impossible for one who has not 
seen it to form any conception of such a scene as may be witnessed on 
any week-day morning at Billingsgate. One thing is more remarkable, 
perhaps, than anything else, namely, the method of bidding, which seems 
X>eculiar to the place, for though we tried hard to catch the sound of a 
buyer's voice, or to detect a sign by which he indicated his bid, we in- 
gloriously failed in every instance, which was rather mortifying when 
we were made aware that the sharp-eyed or keen-eared salesmen had 
received dozens of offers from persons in the crowd almost at cur elbow. 

As fast as the fish are sold they are removed b}' porters and the vacant 
places filled by new material until the sales end for the day. Whi'e 
fish are sold at auction in Billingsgate, the system of selling by Dutch 
auction generally prevails in the markets of the smaller ports where 
there are no licensed auctioners. 

"On the coast the fish is generally bought by a buyer who is in direct 
communication with some firm at Billingsgate, which acts as the buyer^s 
salesman. At Billingsgate the fish is either bought by the retailer 
direct, or by a middleman, who is known in the market as a ' bomaree.' 
The 'bomaree' fulfills the same functions in the fish market which the 
*regrater' used to discharge in the corn market. Ue buys fish for which 
there is no immediate demand at the moment, and sells it again later 
on in the day. • • • 15ut for his intervention many small retail 
tradesmen would be forced to attentl the market at an hour when thiir 
attendance would be inconvenient to them. Tl\^ ^bom^T^^"^ ^Vk'^X^^^'sXv^ 
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small costermonger to postpone his visit to Billingsgate till he has dis- 
posed of his purchases of the previous day.'^^ 

Such are some of the features connected with the selling of fish at 
Billingsgate. Elsewhere mention is made of the methods of receiving, 
selling, and shipping of fish at Grimsby, which differ somewhat from 
those in vogue at London. 

3. Fish sale at Brixham. — In the summer of 1883, while making a brief 
visit to Brixham, the writer had an opportunity of learning something 
of the methods of trawling, as pursued from that port. Since the de- 
scription of the care of fish, marketing, etc., which we have given ap- 
plies more particularly to the methods adopted by the North Sea fisher- 
men, and at the larger ports, it may be of interest to say something 
hereof how the business is conducted at Brixham. The vessels em- 
])loyed from Brixham are mostly single-masted cutters which fish not 
far from its harbor, though a number of ketch-rigged trailers which go 
to the North Sea are owned there, and for about two months in sum- 
mer a few Brixham boats fish off Tenby, in Wales. With the exception 
of those fishing in the North Sea, each of these vessels carry a crew of 
throe men and a boy. The vessels fishing about home stay in harbor 
on Sunday, as a rule. They generally land their catch every day — 
usually in the morning — sometimes twice a day when the couditious 
are favorable. They carry no ice. As soon as the trawl is got on board 
in the morning the vessel is headed for Brixham, and all necessary sail 
is set. The fish are assorted a ud packed in small baskets called '^ pads," 
of which there are two sizes, one holding about 10 or 12 pounds, and the 
other double that quantity. 

If the weather is fine the cutter heaves to outside the pier, the boat 
is got out, the fish put into her, and two of the crew take the *• lot" to 
the harbor, where they land their cargo at the market. As soon as the 
fish are sold — sometimes before — the men return to their vessel that, 
in the mean time, has been jogging outside, and which immediately 
heads off for the fishing ground again. If the wind blows fresh this 
can not be done *, therefore the smack anchors outside, if the wind is 
off the land ; otherwise she goes to Dartmouth, Torquay, or Plymouth.* 

The baskets have the vessePs mark attached to them, so that they 
may be known. All fi«h are sold at auction to the highest bidder, and 
not at "Dutch" auction, as at Grimsby, where the ,^r«^ bidder takes 

^ The British Fish Trade, by Sir Speucer Walpole, lieutenant-governor of the lele 
of Man, pp. 58, 59. 

2Iu a paragraph entitled '*Sea Fishing on the Southwest Coast," by J. C. Wil- 
cocks, which appeared in the London Field of February 28, 1885, the following state- 
ment was made relative to the Brixham smacks going to other ports : ** The largest 
number of trawlers delivering fish at Plymouth dnring the past week was a hundred. 
Between thirty or forty of the vessels were from Brixham, the whole of the smacks 
belonging to Plymouth being a little under seventy in number. The increase in num- 
ber of vessels delivering fish at Plymouth was owing to a strong east wind. At 
Brixham the largest number of vessels delivering fish was only thirty-five, a small 
number for this important fishing port." 
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whatever is being sold. The sales at Brixham begin at 9 o'clock a. m., 
and continae as long as fisb arrive at the market. 

The3' ^re conducted by a number of salesmen, who dispose of the fish 
as fast as it arrives, 15d. in the pound being charged for commission on 
sales, and dock fees. The prime fish goes chiefly to London, off'al mostly 
to country trade, the greater part of the conger eels finding a market 
at Manchester. A number of women were at work cleaning and pack- 
ing the poorer grades of fish, chiefly small haddocks, which are hawked 
about the interior towns, while a somewhat better grade was being 
packed in carts and wagons with ice; these, it was said, were for sale 
at Torquay'. 

4. Shields as a fish marlcet — Shields has of late grown into considerable 
importance as a market for trawled fish, since it now has a large fleet 
of steam trawlers. 

The following account of the arrival of a fleet of steamers at the 
Siiiehls fish market, and tiie sale and shipment of their cargoes, is 
quoted from the (London) Fish Trades Gazette of October 17, 18^5: 

** When mild September gives place* to chill October, and the last of 
the herring boats has spread its brown wings and disappeared, north 
or south, as the case may be, then the steam trawler seems to settle 
itself down to business, to proudly take sole possession once niore of 
the fish quay at Shields, just like some party wbo had been bewildered 
and harassed by summer visitors and was right glad to get rid of them. 
There is a wealth of all that is picturesque in the herring fleet, its 
toilers, and their doings; but the steam trawler, in full winter vigor, 
gives you a picture that is thrilling — one that serves to make you 
totally oblivious to the keenest blast from the North Sea when you 
have screwed up the courage to steal from beneath the blankets and 
venture down to the low lights in the early morning. A befitting com- 
panion picture is to be had in the scene on the quay after the fish is 
landed, and salesmen are bawling themselves hoarse, when big con- 
signments are being hurried awa}' a:nd fishwives are in full tongue. 
Being anxioas to look on the scene as a whole, from beginning to end, 
the writer the other morning found himself shortly after G endeavoring 
to secure shelter from a biting sea breeze, under the lee of a pile of 
casks and boxes, beneath a huge shed, which serves as dispatching 
department to the various dealers. There was little astir that indicated 
the scene of life and bustle which was soon to follow. Everybody 
seemed to be bent on shelter like myself, and the spacious boarding of 
the quay was tenanted only by awkward lorries lying here and there. 
Eventually, there was a movement of one or two individuals, who 
looked as if something to do would come as a relief, towards the ex- 
treme end of the jetty, which reaches out into the river and gives a view 
down the harbor and out to sea. There they stood, hands thrust elbow- 
deep into their pockets, and, sucking vigorously at loe;il twist tobacco, 
gazed out onto the waters. 'What's the matter with those fellows!' 
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I a8ked of a neigbbor. * They're only lookiug if anything's coming,^ 
was the reply. Presently, signs of animation amongst the group drew 
others along, myself amongst the number. The first trawler was in 
the offing. However, there was some dispute on the point. <I tell 

yee it's not the ,' says one. * It's the tug ,' says another, and 

so on, until one ancient looking individual, who pits his eyesight against 
the younger of the crowd, exclaims, *It is the . There's her der- 
rick. And there's her beam.' The object of dispute seemed some 
miles away. I watched her for some half hour, growing larger and 
larger, now sinking to all appearances in the water up to the top of 
her funnel, then riding in bold relief on the top of a wave. Several 
others had been sighted in the meanwhile, and all were voted trawlers. 
The first one seemed bent on getting first to the river, and again and 
again huge rolls of black smoke came from her funnel, mingling with 
occasional puffs of steam which rose from her valves as she lifted to 
the seas, these demonstrations of activity bringing forth the remark, 
' He's firing up, anyhow.' At length she came between the piers and 
into the smooth water of the river, and with her paddles slowly dab- 
bing the water, drew alongside the quay. It was low water, and from 
the quay above an over-all view could be had of her decks. Her black 
funnel was powdered like a wedding cake several feet upwards, where 
the spray had struck it and left the white salt hard baked on. The 
last shot had evidently been a good one, for the sorting of it up had 
not been completed. Several of the hands encased in oilskins, and 
looking like yellow lobsters standing on end, were busy putting the 
cargo to rights. The fore-deck was divided into pens, like a cattle 
market, each kind of fish being stuck amongst its own kith and kin. 
During the whole of the operation the quick pulsations of the donkey- 
pump were heard, and one of the hands vigorously plied the hosepipe 
right and left as a kind of polishing up of fish, deck, boxes, and boards. 
A pile of baskets were then put aboard, and filled, so much into each, 
as far as the smaller fish would go. These, with the larger fish, brought 
up in twos and threes, were then hauled on td the quay, and taken 
charge of by assistants of the salesman who usually had the ' selling' 
of the boat Whilst all this was going on, other trawlers had arrived, 
one after the other, and assembled round the quay, until there was a 
general hauling up of fish going on, to the accompaniment of donkey- 
pumps working, lorries rolling to and fro, and shouts from the men 
ashore and afioat. 

"Tlie scene on the quay was now one of great animation. The fish 
had been taken along from the trawlers and placed in various lots upon 
the quay. The larger fish were sorted np into groups; for instance, 
you might see two or three cod, or two or three ling, lying together, 
and here and there a conger, a grim-looking cat-fish, halibut, turbot, 
or monster skat-e. The plaice, soles, codlings, whitings, etc., remained 
in baskets. It was a sight to see this mustering of the tribes of the 
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deep all still in death, save generally the refractory conger, who always 
did refuse to adapt himself to fish-market circamstances; and the 
plaice, with their beautiful orange spots. With the latter the auc- 
tioneer's hand, of course, had no trouble, for they, jammed head first 
into baskets, could only feebly flip their tails. But as to the conger, 
he invariably shows that 'there is life in the old dog' by wriggling 
astray from his proper squad, and joining the stock in trade of some 
other dealer. A knock on the head generally brings him to his senses — 
or, rather, knocks them out of him — for awhile; but he invariably tries 
another move when the fit is over, and so on until, like a sensible fish, 
he agrees that ' it ain't no use going agin the grain.' The cargoes of 
the trawlers are almost invariably eked out by a basket or two of crabs, 
crawfish, and a whole catecory of nondesciipts, which give an inter- 
esting insight into marine life of the lower depths of the ocean. Soon 
some five or six auctioneers were busily engaged in selling the fish, 
and the running-fire of chaff appeared to be endless. The sales, on 
an average morning, last over some hours, and on turning attention 
from the group which are standing round the collections offish on the 
floor we find that the trawlers have, for the most part, either gone, or 
are in the act of casting off from the quay, to go up river to secure 
coals for the next trip. The close of the auction sales does not, by any 
means diminish the animation on the quay. For a long while after- 
wards buyers were busy moving their purchases to their respective 
packing sheds, where a number of busy hands were always to be 
fonnd. About the most queer sight of the fish quay was that of oper- 
ations at the ' gutting' tubs. The corporation have provided a proper 
place for the fishwives — who hawk fish locally — to gut and cleanse 
their purchases before setting forth on their rounds. Here some half 
dozen quaintly-dressed women were up to their wrists in the animating 
operation of emptying haddock, cattish^ and the like, their tongues 
keeping up a round of merry gossip. 

'< Before the trawlers were seen going to sea again, the bustle of the 
day was about over. I watched several of the boats depart, and could 
not help thinking that their calling was as risky as it was hard. They 
have to bear up against downright bad weather before giving in, for 
when the sea is rough and trawlers are few, then high prizes are made. 
The boats often suffered by sudden outbursts of bad weather ; and 
sometimes, thinking that it might blow over, have had to plow their 
way home through a perfect hurricane. As if to preface them for this 
kind of ordeal, they invariably get a dusting during October. Despite 
their daring, however, accidents are few, and happily it is several years 
since any of them got into serious trouble. Somehow they always 
seem to be unlucky in the spring, for when the approach of Easter 
sends up the price of fish, the weather is generally so rough as to defy 
them leaving home." 

5. Fish carriage.— The subject of fish carriage is one of great impor- 
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tanoe so far as the success of the British beam-trawl flsbery is concerned, 
but for obvious reasons its various features will not be discussed at length 
in these notes. As h{is been shown, large quantities of fish are taken 
direct from the fishing fleets in the North Sea to London; the amount 
of fish thus carried from sea to Billingsgate has been estimated by 
competent authority at 42,000 tons yearly, while 90,000 tons reach Lon- 
don by land.^ 

** Owing to the fact," writes Mr. Plimsoll, "that Grimsby and Hull 
are so much nearer the fishing ground than London is, by far the larger 
portion is carried into those ports and thence off by night trains to 
London. 

"The more valuable kinds of fish on beiLg lauded are packed into 
large boxes or hampers, but the <kit' haddocks are put loose into what 
are called machines. These machines are long boxes lined with lead, 
some 15 feet long by 5 feet broad and 2 feet deep, which are divided 
internally into four equal spaces, each of which holds half a ton offish, 
and the machine is carried on the railway on a truck or wagon with low 
sides. On arriving in London these machines are lifted bodily from the 
railway wagon by a powerful hydraulic crane, lowered onto a strong 
street trolly, and drawn by horses into Thames street, where they form 
a line sometimes a quarter of a mile long, and these are the things 
(and these only, as any one may see any day by going into Thames 
street that cause the obstruction and overcrowding, as containing the 
less valuable fish, they wait until the vans containing the prime, which 
is sold first, are unloaded. The detention is sometimes for eight or nine 
hours (the average over a long period was found to be four hours and 
forty-nine minutes), so that the average detention of the tanks contain- 
ing offal is probably not under six hours. Some cod and other kinds 
of prime are carried in these tanks or machines, but the quantity is 
very small indeed, compared with that of the ^kit' haddock — the great 
bulk of cod, etc., being packed in boxes and hampers."* 

Much fault has been found with the rates charged for the transporta- 
tion of fish by rail, it being claimed by interested parties that these are 
excessive. As, however, this is somewhat of a local matter, it does not 
seem necessary that anything more than a passing allusion should be 
made to it. 

It is proper, however, to remark that the carriage of fish, uotwith- 

' " It must not be siipposod," says Walpole, *' that the whole of the fish brought to 
London are consumed in the metropolis. On the contrary, London is the central 
source of the supply of a district which every year tends to become larger. One 
of the most certain consequences ol* improved locomotion is the concentration of trade. 
It is found practically more convenient for buyers and sellers to meet in one place 
than to scatter themselves among a great many places. In nothing is this tendency 
more perceptible than in the lish trade. London and Birmingham, and to a lesser 
extent Manchester and Liverpool, are the markets from which nearly the whole of 
England is supplied with Ush ; and Loudon is annually becomlDg to a greater extent 
the center of supply." 

2 Fish Trades Gazette, June 2, 1883. 
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standiDj^: complaiuts that have been made concerning delay, seems to 
have reached a high state of perfection, and it would, no doubt, be 
to the advantage of the American fish trade if swift-running trains could 
be employed in the United States, as in Great Britain, for transporting 
fish. According to the Duke of Edinburgh, only about 400 tons of fish 
were condemned at Billingsgate in the year 1881 as unfit for food, a 
large proportion of which was shell-fish. This, he thinks, speaks well 
for the system of carriage, as London receiver a yearly supply of about 
143,000 tons of fish. 

I. Method of Dividing the Profits. 

There are certain local differences for the division of the money ob- 
tained from sales of fish caught by trawling smacks, but the following 
table showing the apportionment of a trawling smack's assumed earn- 
ings of £800, furnished by Mr. Sims, of Hull, and published in the re- 
port of the inquiry at Hull, by the Board of Trade, will give a clear idea 
of the methods adopted for settlement at the large trawling ports on 
the North Sea : 

Assuming that a smack earns £800 to ^' settle on," that is, availa- 
ble for division between owners and crew : 

The skipper's share is I i:}7 10 

The second hand's share is 112 10 Q 

Provisions found by owner for the three other hands, say 60 00 

Wages for three other hands, say, £1 15«., and 10». per week 117 

Insurance, on £900, the assumed value of the vessel, at 3 percent 27 

Repairs for wear and tear of vessel, sails, spars, fishing-gear, cleaning 

bottom, etc 250 

Interest on £900 at 5 per cent ; 45 

Depreciation of vessel 50 

799 

The skipper's share 137 10 

Less provisions 20 

117 10 
or £2 5«. per week. 

Second hand's share 112 10 

Less provisions 20 

92 10 
or £ I 15«. id. per week. 

The foregoing statement suggests the approximate earnings of a first- 
class North Sea trawler and her crew. As a matter of course there is 
considerable variation in the amount earned by ditterent vessels, some 
stocking more than £800 and others much less; the average gross 
earnings of sailing trawlers, according to Dunell, for the three years 
ending in 1883 was £650 per annum. 
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Tbe earnings of steam trawlers are much greater* as a rale. The 
steam trawlers belongingjto the Grimsby company for the year ending 
February, 1883, averaged £2,500 to each vessel^ bat as these carry more 
men and their expenses are necessarily maeh larger, the crew^s share 
is not so large in proportion as the difference in the relative stocks 
would seem to indicate. 

In conversation with the skipper of a Brixham smack, I was told that 
400 pounds of fish (exclusive of rays) is considered a good day's catch 
for one of the trawlers working off that pt>rt, and this amount is rather 
above than below the average. If a vessel stocks £1 a day it is thought 
she is doing well, and a skipper's share does not generally exceed £1 
per week, and if he make 5s. or 10«. more than that he is thought to be 
" lucky." 

According to Mr. Charles Hellyer, of Hull, the maximum earnings of 
a sailing trawler from that i)ort, clear of stock charges, are £1,400 a year, 
while he thinks the fleet average £850. 

He thinks an average year's work for a skipper not owning any of 
the vessel would be £146. The skipper takes eleven sixty-fourths of 
net stock, mate nine sixty-fourths, and third hand, if by share, gets 
occasionally nine sixty fourths, but generally eight sixty-fourths, or is 
paid by the week, the wages being about £1 per week and found by 
owner. The deck or fourth hand is generally hired, as there are few 
apprentices now, and gets 18«. per week, while the cook's wages — he 
being the smallest — ranges from lOs. to I2«. per week ; both of these 
are " found " by the owner. In addition to the shares and wages the 
crew have exclusive right to the fish livers, the proceeds from which 
are divided into four shares, the skipper, mate, and third hand getting a 
share each, the deck hand two thirds and the cook one-third of a share« 

According to the Duke of Edinburgh : 

"The crews of the trawlers engaged in tbe North Sea are fed by the 
owners, and receive a certain rate of pay weekly, in addition to which 
they are paid a percentage of the amount realized by the sale of all fish 
caught." 

This statement, that the crews of the North Sea trawlers are fed by 
the owners, is only partially correct, as has been shown, since the shares- 
men pay a part of the " grub bill.'' And it is also a fact that a portion 
of the crew are hired, at least from some of the larger ports, and have 
no pecuniary interest in the catch. The statement he has made may 
apply to certain localities, as Yarmouth, for instance, but it is not gen- 
erally applicable. 

'*The system of division on the Channel trawlers is somewhat differ- 
ent, namely : 

Shares. 

Owner rccoivos 'Sf 

Master receives * , IJ 

Two meu,each 1 sliare , ,*. ^*^*« ,... 2 



Total 



1 
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The boys do not share in the catch. 

Mr. Jex tells rae that the crews of all the Yarmouth trawlers are hired 
by the week, receiving, however, a certain partof thastock resulting from 
the sale of the finh. The weekly wages paid at the present time to the 
skipper and crew amounts in the total to £3 12«., equal to about $17.50. 
Besides this, three twentieths of the net stock is divided among the 
crew, the skipper taking nearly half — 1«. 5d. — while the rest is divided 
among the other men. This is called ** poundage," because it is a certain 
part of each pound earned by the vessel. It should be stated that when 
the drifters (herring vessels) are at work thewages frequently are much 
larger than quoted above, for the reason that the men are sought after 
by the skippers of the herring catchers. At such time it is often neces- 
sary for the owners of trawlers to pay as much as £5 (about $25) per 
week for the skipper and crew, to keep the men. 

The Yarmouth men are ''found" in gear and i)rovisions, the owner 
paying all expenses. 

The skippers and men are shipped as they can be obtained, as in New 
England. The men often make a demand for increased pay, and, if the 
vessel is ready for sea and men scarce, they frequently succeed in oblig- 
ing the owners to pay high wages. 

J. Effect of BeamTrawling on the Abundance of Fish on 
Grounds frequented by British Vessels. 

Much has been said and written, j;ro and co», concerning the effect 
of beam trawling upon the abundance of fish. Among practical fisher- 
men there appears to be a remarkable consensus of opinion on this 
subject. With few exceptions they believe that there has been a very 
marked diminution of fish on all the grounds ordinarily visited by 
beam-trawlers, and not a few are ready to predict almost the entire 
destruction of many species, while instances are cited of fishing grounds 
that were formerly rich fields for trawling, now being so poor that they 
are seldom visited, it is a somewhat remarkable fact that the first 
notice obtainable of the use of trawls, the petition to Parliament in 
1376-'77, quoted on page four of this report, speaks of the destruction 
of immature fish and the consequent evil effect on the fisheries liable 
to result from the use of such apparatus. The same thing has been re- 
peatedly brought to the notice of the British Government, and a great 
mass of evidence has been submitted to establish this point, and urged 
as a reason for putting restrictions upon beamtrawl fishing. The an- 
nual report of the London Fish Trade Association for 1883 calls atten- 
tion to the report of the fish-supply committee, dated August and 
November, 1881, and which, among other matter, contains the follow- 
ing: 

"The first point which struck us, and upon which undoubted stress 
should be laid, is the destruction of spawn and small fish, and the tak- 
ing of immature fish. The evidence proves conclusively that large 
Bull. U. S. F. C, 87 24 
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qiiautities of immatare fish are uselessly destroyed, and also that many 
of the ancieut fishing grounds have been and are greatly deteriorated 
and have ceased to bo productive, and we are of opinion that the court 
should communicate with Iler Majesty's Government, urging that legis- 
lative steps be promptly taken to remedy these evils." 

On the other hand several eminent scientists have claimed that it is 
quite imx)ossible for man to materially influence the supply of fish life 
in the ocean. And it is a singular fact that almost at the very time 
(winter of 1883-'84) when the Scotch fishermen (chiefly those engaged in 
line fishing) were testifying before a royal commission, and stating with 
scarcely a dissenting voice, that the system of beam-trawl fishing was 
ruining the inshore grounds to such an extent as to make them almost 
worthless, fish of all kinds should be found off the Scottish coast in 
numbers not equaled for many years. Mr. T. F. Eobertson-Carr, writ- 
ing under date of February 12, ISSA, says: 

"Both trawler and line fishermen have had heavy catches of cod, 
ling, haddoci^, and flat fish ; both as to size and quality all are agreed 
that this season's fish are rarely surpassed." 

The following clii)ping from the Edinburgh ''Scotsman'' of February 
21, 1884, is corroborative of Mr. Carr's statement. Under the heading 
of '' Remarkable Success of the Winter's Fishing on the Scottish 
Coasts," it snys : 

" At the last meeting of the Scottish Fishery Board returns from the 
various districts were presented, showing thnt unprecedented success 
had attended the prosecution of the winter fisheries on certain parts of 
the Scottish coasts. In the Eyemouth district no less than 92 tons of 
haddocks were caught in one week, the value of which was £1,300. 
The average earnings reached nearly £45 per boat, and during the 
season the total quantity of haddocks landed by 30 boats was computed 
at 924 tons, realizing to the fishermen something like £123606. This, 
it is estimated, would give an average yield and value per boat proba- 
bly exceeding that for the corresponding period of any previous year. 
The Montrose fishermen met with similar success — the haddock fishing 
in that district having been rarely, if ever, so remunerative. In one 
week some of the crews realized from £36 to £45 per boat.^ The enor- 
mous hauls obtained for some time have not, however, been confined 
to haddocks. In the Anstruther district there were 12,365 crans of her- 
rings landed in one week, during which 3,400 telegrams were dispatched 
and 800 fish wagons loaded. At Wick, in one week there were landed, 
in addition to an estimated catch of 941 crans of herrings, immense quan- 
tities of whitetish, comprising about 16,443 cod and ling, 690 saithe, 
103 tons of plaice, 2i tons of haddocks, 2J tons of halibut, 3J cwt. of 
brill, 4.J cwt. of soles, 760 skate, etc." 

Though the above would seem to throw considerable doubt upon the 
correctness of statements which go to show the decrease in the aband- 

^ The crewa alluded to here number seven persons to each boat. 
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aiice of fish on trawling grounds, we nevertheless can not lose sight of 
the fact that the testimony of those best qualified to know positively the 
merits of this question can scarcely be thrown aside as of no value. The 
following extracts from a lecture delivered by Mr. Edward Jex, C. C. 
(a salesman at Billingsgate, formerly a practical fisherman, and still a 
smack owner), at the Norwich Fisheries Exhibition, in 1881, will bo of 
interest in this connection as showing the other side of the question : 

*' I am well aware there are those who will not admit of any falling 
off in the supply of trawl fish, but the old proverb, that facts are stub- 
born things, is strictly applicable to this case; and I do not doubt that, 
by adducing the plain incontrovertible facts without any distortion, I 
shall be able to prove that the answer just given by me is the perfectly 
correct one. For this purpose it will be necessary for me to go back for 
a few years from the present — twenty to twenty-five will suftice. At 
that period a first-class trawling vessel was not more than half the size 
of many of the splendid vessels of to-day, some of them from 50 to 81) 
tons, and working a beam nearly if not fully double the length ; conse- 
quently the mouth of one of these nets will go over double as much 
ground as a net would twenty-five years back, and with what result! 
One of the small vessels, with a net about half the size, would at that 
period take, in nearly every case, as much fish in one night as one of 
these large vessels now obtains in a week, and the fish were much lar- 
ger ; in fact, the full-grown matured fish were so plentiful that the small 
fish, such as taken now, would at that time have been valueless. The 
gentlemen present who have been engaged in the trawl-fishing f( r so 
long a period will, I have no doubt, be able to corroborate my state- 
ments. I also wish to impress upon you, my hearers, that there are 
now fully five or six times the number of vessels employed in the deep- 
sea fisheries around our coasts than there were twenty-five years ago; 
yet with all this increase in vessels, and the increased size of the net, 
we at the present time find, and have found for some time past, a very 
large falling off in this branch of the fisheries. 

"Thirty five years back there were from the port of Hull 25 vessels 
engaged in trawling, their combined tonnage was 625 tons, and their 
insurance value £6,000, but today there are 450 vessels, their tonnage 
3l,5C0 tons, and insurance value £450,000. 

" The surest index to the supply of fish is and always will be the quan- 
tity which is upon sale in the various markets, and the prices of the 
same. Twenty years ago sole* were sold I2s, to 20s. a trunk, plaice and 
haddocks at 55. per pad, and all other kinds of trawl fish at equally h\\v 
prices and within reach of the humblest families of the land. But as 
time has gone on so has tbe trawl fishing gone on, I am sorry to say, 
for tUe worse. That splendid and nutritious fish, the sole, is being 
swept out of our seas, is no more the cheap food of the poor and middle 
classes, but is nearly a luxury on the rich man's table, and is almost a 
rarity to some fishmongers' shops. During this last month 1 have sold 
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trunks of soles at from £5 to £10, and plaice at from los. to 21«. ]>er 
trunk, haddocks from 12«. to IGs.j and all other kinds offish have been 
l>roportionately high. 

"To what cause can we assign these high prices! Simply that the 
shortness of the supply of fish is out of all proportion to what it was 
for vessels twenty or twenty-five years back. If it were not so, we 
should find it bear strongly in favor of the purchaser, but with the large 
numbers of vessels.of the finest class, and every means man can use for 
the capture of fish, we have found the decrease in the catches has had 
such an effect oii the advance in prices that the smack owner of to-day, 
in many cases, is quite unable to live by his industry; his vessel and 
gear, instead of being a source of profit, are a burden upon his means. 
For the past few years I fear there are but few who have cleared their 
way, particularly trawlers. Not only in the price is the difference to 
be noticed, but in the size at the period of which I am speaking; twenty- 
five years ago the fish sent to the various markets of the kingdom 
were of a proper size, but such is not now the case. At the present 
time a very largo i)roportion of the fish sent for sale to the various mar- 
kets are but little more than small brood and iry, and ought not to be 
captured. This is not only the case of one particular description, bnt 
is applicable to every description of fish taken with either the trawl, 
drift, or seine, and other nets I have before named. Take, for instance, 
the small plaice and haddocks from several parts; likewise let ns look 
at the small immature fish sent for sale from all parts of the coast. The 
sole, which has acquired the designation among the buyers of ' slips' 
and ^tongues,' these tongues vary from 5 to 9 inches in length (and it 
must be borne in mind that I am speaking of the appearance of such 
fish in our markets not as infrequent but as of daily occurrence), there 
are of these small immature fish as many in one box as would fill four 
to six boxes, at least, if they were allowed to grow twelve months longer. 
These small fish frequently fill only half or two-thirds of a box, and are 
covered over with a few middle and large-sized fish. No person will 
for a moment contend that such small immature fish are fitted for the 
food of mankind. Why is it that these small fry are caught and the 
food of our increasing population destroyed! 

*' I will here mention some of the principal fishing grounds, and I can 
say most emphatically that many of them are depopulated to such an 
extent that very few will pay a trawler to work them ; others are be- 
coming in a like state as rapidly as possible. There is not one of the 
fishing grounds I will here name have the fish upon them there were a 
few years back — Rye Bay, the Diamond Ridge and Yarne, the Falls, 
Inner and Outer Gabbard, the Flats, Smith's Knoll, the Lemon, Shoals 
of the Uurry, Wintertou Ridge, North Northeast Hole, Well Bank, 
Black Bank, Surat Bank, Botany Gut, Silver Pits, Southwest Pit, North- 
west Pit, Clay Deep, Southwest Flat, West Shoal, Dogger, Swash, 
Dogger Bank, East Rough, Inner Ground and Off Ground, Outer and 
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iDuer Rongb, on the coast of Jutland, Horn Eeef, Boiknm, Ameland, 
Texel Hakks, also the Little and Great Fisher Bank, and the grounds 
off Penzance, Plymouth, Brixham, and Dartmouth." 

Mr. Jex, like many others, believes the cause of this depletion, is due, 
in a great measure, to the smalliiess of the mesh in the cod-end of the 
trawls. This fact is so well recognized by many trawl fishermen that, 
as has been mentioned in a previous chajiter, various devices have 
been brought forth to insure the escape of immature fish. 

Just what will be the final result of beam-trawling on the supply of 
fish it is now difficult to say ; time alone can tell. While, however, it 
may be conceded that many who arc in good positions to judge ac- 
curately have grave apprehensions of the future, it goes without say- 
ing that the fisherman who depends on his work to support himself 
and family can not afford to look beyond the present, but must use 
his utmost endeavors to catch all the fish he can, since it is for that 
purpose he ventures forth to brave the perils which always surround 
him. 

K. A Cruise on a British North Sea Trawler. 

Previous to ray departure from the United States to attend, on the 
staff* of Prof. G. Brown Goode, the International Fishery Exhibition 
held at Berlin, Germany, in 1880, I was instructed by Prof. Spencer F. 
Baird,United States Commissioner of Fish and Fisheries, to make one or 
more cruises on a first-class beam-trawler, if it was found practicable to 
do so. The object in view was that a practical study of the beam-trawl 
fishery might be made, and as much information gathered of its details 
as would enable me to prepare a report sufficiently full and explicit to 
convey to American fishermen a comprehensive idea of the apparatus 
used and the methods of fishing. Professor Baird, being fully cogniz- 
ant of the importance of the beam-trawl fisheries of Europe, and having 
in mind the enormous -extent of the fishing grounds to which citizens of 
the United States have access, deemed 4t desirable that this should be 
done. The result of my studies of the British beamtrawl fishery, then 
and subsequently, has been given in the preceding pages, to which the 
following account of a cruise in a Grimsby trawler may, perhaps, be ap- 
propriately added. 

Leaving Berlin on the evening of June 20, 1880, with Professor 
Goode and his private secretary, Mr. Julius E. Rockwell, we reached 
Flushing the following evening, and arrived in London on the 22d. 
On the next day after our arrival. Professor Goode and myself met Mr. 
Spencer Walpole, now lieutenant-governor of the Isle of Man, but then 
nspector of British salmon fis herics, who very kindly gave us the bene- 
fit of his knowledge and advice in regard to the best locality to visit in 
order to gain definite informatioTi of the beam-trawl fishery. This he 
decided to be Grimsby, at the mouth of the Humber River, and which 
is one of the most imi)ortant fishing stations in Great Britain. He also 
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provided me with a letter of introductiou to Mr. Sarrison Madd, a gen- 
tleman largely interested in tbe fisheries of Grimsby, and who held the 
official position of a town counselor of that port. 

Passage for New York had been, provisionall}', taken for our party 
on the North German Lloyds steamship Neckar^ which was booked to 
sail from Southampton July 6, and it wasthoughtthatif Icouldgetaway 
on a trawler within a day or two there would be ample time to make a 
short cruise— long enough to get an idea of the fishery — and for me to 
reach Southampton soon enough to jojn the rest of our party on the 
Neckar^ though tiiis was only a secondary consideration, which was not 
to interfere at all with my trip. Accordingly, I left London next morn- 
ing (June 24), and reached Grimsby the same da3\ After some delay 
I had the gratification of meeting with Mr. Mudd, who, having been 
made aware of the object of my visit, assured me in the kindest manner 
that he would aid me all he could in procuring a chance to go out on a 
trawler. It is proper that acknowledgment should be made here of 
the obligation I am under to this gentleman, who interested himself to 
get njo a berth on a good vessel, and to whose courtesy I am much 
indebted for any success which may have been obtained in gaining 
a knowledge of the beam-trawl fishery. 

No trawlers were sailing that evening on which Mr. Mudd thought I 
ought to go, but he believed it probable some might go out the follow- 
ing day. He thought it would not be advisable — as my time was so 
limited — for me to go out on a " single-boater,'' which might be gone 
two or three weeks; neither would he advise that a cruise should be 
made on a cutter bound to the "steamer fleet," which at that time was 
working ofl" the German coast, some 300 miles or more distant from 
Grimsby, since, with the prevailing light winds, the vessel might be 
nearly a wet»k in reaching the fishing ground and the fleet with which 
she worked. The best chance for me, ic was considered, would be to* 
go out on a smack that was to join one of the small "cutter fleets^ on 
the I)();:ger Bank, which would probably be reached in twenty-four 
hours with favorable winds; thus I might have several days on tbe 
fishing ground, observe the method of working the beam trawl, eta, 
and return by another vessel in time to reach Southampton and sail on 
the Keclar, Tbe smack Willie and Ada was fitting out to join one of 
the cutter fleets. Mr. Mudd thought she would sail the next day, and 
he assured nie I could have a chance on her whenever she went to sea. 
I learned, however, on the following day (which was Friday, June 25) 
that the Willie aiid Ada would not sail before the Monday following, 
because of the accidental sinking of her boat in the dock, by which mis- 
hap two of her crew were nearly drowned and rendered quite unfit, for 
a day or two, to go to sea. As no other smacks were sailing to the cut- 
ter fleets before ^londay, either from Grimsby or Hull — as was ascer- 
tained later — there was nothing to do but to wait. 

In the interim, there was an opportunity to note the various phases 
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of the fish trade as conducted at Grimsby, which differ considerably frora 
the methods adopted in the United States. In a previous paragraph 
the statement has been made that Grimsby had little importance as a 
fishing port previous to 1858, when beam-trawling was first introduced. 
And for many years previous to 1800 the harbor was practically closed to 
navigation by the accumulation of mud and silt at its mouth, which, in 
the reign of Charles 1, became so formidable " that the smallest fishing 
vessels could with difficulty approach the town." At present it has sev- 
eral large docks, two of which are exclusively devoted to the fisheries, and 
known as the old and new "fish docks.'' These have a total area of 23 
acres, with a market attached (on what is locally known as the " pontoon") 
1,G00 feet in length ; on one side of which the smacks lay and discharge 
their cargoes, while on the other side stand the railway cars, or "fish 
vans," upon which are sent away to Billingsgate and other markets the 
fish that are constantly arriving. These facilities for receiving, pack- 
ing, and shipping fish are as excellent as they are unique, and have 
resulted in an increase of the fish trade of Grimsby from between 4,000 
and 5,000 tons in 1858 to over 73,000 tons in 1882, while it is claimed 
that the population has about trebled itself, and the fleet increased frora 
a few small smacks to about eight hundred sail of the finest fishing 
vessels in Great Britain. 

The following statements relative to the fish trade of the port are 
vouched for by three of the largest firms in Grimsby, and no doubt may 
be accepted as correct : 

"That Grimsby is unquestionably the largest and most promising 
fishing port in the kingdom may be seen by the following facts. In the 
year 1853 there were but 12 fishing vessels in this port, and no facilities 
for the trade whatever. At the present time there are 825 vessels be- 
longing to the port solely engaged in fishing, with an estimated regis- 
tered tonnage of 42,000, valued at £725,000, carrying 4,710 men and 
boys. Besides the above, the port is frequently visited by many Dutch 
and otber fishing vessels for the sale of their cargoes. There are 50,000 
tons of ice imported annually, which is not only used by the smacks at 
sea, but for packing in the market, and is sent in various forms to all 
parts of the kingdom. 

"The railway company has expended nearly half a million sterling 
in the making of docks and otherwise providing for the fishing trade, 
and are still extending and ever increasing. 

"From 2,000 to 20,000 live codfish, besides a large quantity of other 
fish, are kept ready for sale in boxes in the fishing dock. The advan- 
tages (offered to the trade) of Grimsby over other markets are found in 
the great variety, the constant supply, the means of storing fish alive, 
the many curing houses, the care and facilities given by the railway 
company, the superior quality by the adoption of steam trawlers and 
carriers, and the ready and cheap supply of ice. 

"Extensive business is now carried on with the far north of Scotland, 
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Diililtn, Belfast, Carmarthen, Plymouth, Torquay, Hastiogs, Brigbton, 
the Isle of Wight, Kotterdam, Hamburg, and Paris." 




Fig 23 ICB MILL tSFD 



As the tide approaches nearh to its Tnll, the dock gates are openel, 
vFhich is a, signal for a bnsj and excttiiig scene. All is hurry and bus- 
tle OQ board of the smacks that are ready for sea, and which are rap- 
idly got under way and either sail or are towed out to sea througU ouo 
of the entrances to the *' li;^h dock," while through the other gate loay 
be seen entering, one after the other, the vessels which have been hov- 
ering Just outside— waiting for the rising tide — and whose signals and 
numbers have communicated to those on shore the welcome news of 
their arrival. Smacks from the "cutter" and "bulking" fleets, "sin- 
gle-boaters," steam carriers from the " steamer " fleets, long-liners, hand- 
liners, freighters from Norway, some with lobsters others with fresh 
mackerel; on they come, shooting through the aarrow entrance, to 
quickly find their berths in dock. On the pier-beads are gathered scores 
of men, and occasionally women and children — if the day be fine — some 
waviiijj a salute and wishing "good luck" to tbeir departing friends, 
while others stand ready to give a greeting of welcome to the hardy fish- 
ermen returning, perhaps, from au absence of months. As the smacks 
arrive no timois lost in getting them into tbeir respective berths, and 
if there be a considerable number they haul in and make fast, head on, 
to the "pontoon," upon which the cargoes are discharged with as little 
delay as iwssiblc. As the fish are taken out they are sorted acconling 
to their grades or the condition in wliicb they arrive. For instance, 
the fi^h taken alive from the well of a smack, having first been knocked 
on tbe lieiul to kill them, are laid out in rows accordiug to their species, 
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or grade, while the " boxed " fish from the trawling fleeta are sold in 
another lot. Ko busier scene can be imagined than tranapires here every 
day, and considering the quantities of fish displayed one can not help 
being occasionally surprised at the prices tbey sell for. All fish are 
disposed of by a numbet of salesmen, each of whom is empowered by 
contract to set! the catch of a certain number of smacks, he receiving a 
percentage on the sales for his services. Cod are sold by the score (that 
is, 2U fish), and these, with halibut and ling, are knocked off to the high- 
est bidder ; trawled fish are, however, geuerally sold at Dutch auction, 
which is thus described by Koldanorth: 

<'A lot of turbot, perhaps, is to be sold; the salesman's bell is rung 
and the stentorian voice of the auctioneer is beard calling out, 'Now 
then, turbot buyers, turbot buyers, turbot buyers, come along ye tur- 
bot buyers.' A knot of people collects and tbe salesman descants in a 
few words on the quality of tbe fish , a price is named, no oue responds, 




Fig. 34. Loading 



or indeed is expected to do so, for it begins too high for any dealings; 
it oomes down by degrees until a nod from one of tbe crowd closes the 
transaction, and the sale is booked. Then calls may be made for 'sole 
bnyers,' 'plaice buyers,' 'ling buyers,' or 'cod buyers,' and tbe work is 
rapidly got through, for there is no time to be wasted over individual 
lots where they are so many to bo sold, packed, and sent away as soon 
as possible." 

They are packed with ice iu crates, barrels, and in box cars, specially 
designed for tbe purpose, and shipped by awift-ruuning trains to the 
varions markets tbey are consigned to. 
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All arrangements for the cruise having previously been made, I went 
on board the Willie and Ada^ Capt. Henry Tidder, on Monday morning. 
Juno 28, and at 9 o'clock a. m., soon after the dock gates were opened, 
our smack was shoved out beyond the pier-heads, all sail was set, and, 
with a moderate southwest breeze and fine weather, we left the Hum- 
ber's mouth, passed Spurn Point, and headed away from the land to- 
ward that famous fishing ground of the North Sea, the Dogger Bank, 
where we expected to meet with the fleet we were to join, and where 
our fishing operations were to be carried on. The Willie and Ada was 
73.68 tons register, ketch or " dandy " rigged, and manned by a crew of 
five, three of whom were men, the other two — the "fourth" hand or 
deck hand and cook — being boys of respectively seventeen and four- 
teen years of age.^ The crew slept and ate in the cabin, which, consid- 
ering the number to be accommodated, was roomy and comfortable, being 
painted and grained, but differing from the cabins of modern American 
fishing schooners in being under deck, and in some details of arrange- 
ment. 

The wind died entirely away during the afternoon, and we lay be- 
calmed until evening, when a moderate breeze again sprang up from 
the southwest. The day was fine throughout, and was spent by me in 
gathering information concerning the construction of the beam-trawl, 
the peculiarities of the vessel— so far as 8i)eed, ability in a gale, etc., 
were concerned — and in making sketches. 

Tuesday^ June 29. — The wind continued moderate during the night, 
but, as it was fair, the .vessel slipped along easily through the water, 
which was so smooth that scarcely any motion could be noticed unless 
one glanced over the side and saw the scintillating, phosphorescent 
sparkle of the sea go by as we glided through it. At 5 a. m. the cap- 
tain sounded and " struck the rough " on the Dogger Bank. Two hours 
later we spoke a homeward-bound cutter. 0ur skipper inquired the 
whereabouts of " Bascomb's lot," meaning the fleet we were to join, of 
which a captain by the name of Bascomb was "admiral." He was 
told that they were some three hours' sail — 15 or 16 miles — distant in 
the direction we had been going. We then resumed our course, and at 
9 o'clock a. m. the captain, who had been aloft at the masthead looking 
out for " Bascomb's lot," came on deck and reported seeing two fleets 
nearly ahead. We steered for the nearest fleet, which, however, did 
not prove to be the one we were in search of, but the skipper of one of 
the smacks which we hailed pointed to leeward and said: "That's 
Bascomb's lot, down there, I think." This proved to be the case, and 
soon after the order was given to our crew to : "Get up the trawl bridles 
and shackle them on," our skipper remarking, at the same time, " They 
have their fjear down and I don't know how long it's been out." As 

' Details will bo avoided, Bince many facts that were originally included in these 
notes have been given elsewhere, and also because more or less details are shown in 
the illustrations. 
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we drew nearer the fleet the captain exclaimed : " AIj, there's the Clara 
with her craydon [a small flag for signaling] over her stern," and a 
moment later he said: ** There's the admiral's flag; we'll steer for 
him." It may bo explained that in this instance the admiral's vessel 
was distinguished by a flag flying on a stay extending from her bow- 
sprit end to the main-topmast head. 

After the usual hail of,. " What cheer! oh, what cheer, my hearty!" 
oar skipper shouted the inquiry, " How long j'ou're going to tow!" to 
which the admiral replied : " Oh, till about 4 o'clock." 

It was then shortly after noon. A moderately brisk southwest breeze 
was blowing, which continued with little change during the da}*. After 
receiving Admiral Bascomb's answer we tacked and ran back to the 
Claray which belonged to the same owner as the Willie and Ada, and 
the skipper of which had hoisted his flag at the mizzen peak as a signal 
that he wished our captain to speak with him. We had brought out 
letters, outfits, etc., for this vessel, which had been absent from port 
several weeks, and her captain was naturally desirous of learning the 
news from home, as well as to obtain some additions to his food sup- 
ply. However, we did not stop to go on board of her at this time, for 
immediately after speaking with the admiral and learning that he 
would *^ tow till 4 o'clock," our skipper remarked: "Then we've got 
four hours ; we'll put it out," meaning the trawl, of course. All hands 
were busy at work in the mean time getting ready to shoot the trawl. 
The bridles had been shackled to the trawl heads, and now the towing 
hawser was got up and shackled to the bridles; the dandy bridle 
hauled oflF the winch, made ready for running, and bent on to the trawl- 
warp. While this was being done we had reached the Clara, and as 
we passed under her lee our skipper shouted: '*What cheer? what 
cheer, my boy ! I've got something for you." It seemed to be under- 
stood by the Clara^s crew that they must wait for a more favorable 
opportunity to get what we had for them, and the assurance that we 
had ** something" seemed to satisfy them for the time being. 
** Being curious to know if there was any choice in selecting a berth 
for fishing among the various vessels which formed the fleet, I asked 
our skipper the question: " Where will you shoot the trawl !" He re- 
plied : " Oh, any place where we can get it out." The inference is that 
DO judgment is exercised be.vond that of getting sufficient room (or far 
enough from other vessels) to tow the gear without danger of collision. 
Accordingly, a few minutes after speaking with the Clara, the trawl 
was shot from the port side. After it was down, the warp parceled and 
put in its proper place, so that the vessel, with tiller swinging, headed 
about at right angles with the wind, all hands went below and turned 
in for a nap except the oldest boy — commonly called the " deck hand," 
or "fourth hand'' — who staid on deck to look out for the vessel, note 
the working of the trawl, and watch for the admiral's signals. 

A little after 3 o'clock p. m. the boy on deck shouted that the ad- 
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miral was hauling, and the crew tumbled oat of their bonks, hnrriedly 
palled on their heavy leather boots, and, jamming their hats or son- 
westers on their heads, ran on deck and began to get np the trawL' 
The process was an interesting study for me, as I then saw it for the 
first time. I assisted in the work, heaving on the capstan and helping 
the skipper to get the dandy bridle in and the after end of the trawl- 
beam np to the vessel's stern. 

We had been towing over ground which was more or less rocky, and 
which is known to the fishermen by the technical name of ^'The 
Bough," so that when they are fishing on such bottom, which they some- 
times do in summer because fish are more abundant there than else- 
where, they call it " working The Rough." As a result of our " work- 
ing The Bough " on this occasion, the trawl had been badly torn, which 
mishap was first announced while the net was being gathered in ; the 
second hand exclaiming, in a somewhat disheartened voice : ^^ She's all 
gone to smither ends ! " The rip was not quite so bad, however, as 
was at first expected ; and about 300 pounds of fish still remained in 
the ^' cod-end," which was hoisted on board, and the catch let out on 
deck. In this small lot there were many varieties, chief among which 
were turbot, sole, *^cock" sole (which is a different species from the com- 
mon sole, Solea solea), plaice, cod, hake, ling, gurnard, goosefish or 
monkfish {Lophius)^ besides a large number of star-fishes, anemones, 
sea corn (eggs of whelks), and sea pears, which, together with small 
rocks, and more or less sea grass and shells, made up a very interesting 
collection, though it was not *^ fishy " enough to have any special merit 
or attraction for the smack's crew.* 

As soon as the trawl was emptied of its contents the (stay) foresail 
was hoisted and the vessel filled away by the wind, the fourth hand 
took the helm and was ordered to " keep her along after the fleet," 
which was then to windward of our vessel, working up for a new berth. 
(See Fig. 25.) The skipper, second, and third hands went to work to 
mend the net, but when this job was well advanced the mending was 
continued by the two former, while "Tom," the third hand, was or- 
dered to " box the fish " ; which order implied that he should dress and 
pack in boxes such as were marketable, about two-thirds of the lot, 
and throw the remainder overboard. In this instance, however, only 
the hake, turbot, cod, and haddock were dressed — that is, eviscerated; 
the others were simply washed before being packed, but were not 
gutted. 

In the mean time the diminutive cook was actively employed in the 
cabin preparing supper, which all seemed glad to partake of; the ap 

* The modus operandi of heaving up a heam-trawl, as conducted on this occasion, 
has been described in detail in the paragraphs on methods of fishing, page 342 of this 
report. 

^In subsequent hauls several other species of fish were taken, among which may 
be mentioned pollack (coalfish), whiting, catfish or wolf-fish, dabs, floanders, 
skates, etc. 
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petitesoflhe ukw buring beca nbarpened somewhat by tbe vigorous 
eserciue of lieariug up tUc trawl. 

Uiiviiig worked to windward for abont two or three hours, tbe trawl 
was uhut again at 8 p. m. This time the vessel was on the starboard 
tack and tho trawl was " shot around the stern." This was a new feat- 
ure of tbe basiness, nnd, aa tbe weather was fine, an excellent oppor- 
tunity was afforded to note all the details. After the trawl was down 
tbe watch was set and tbe rest turned in. 




Fig. 95. Workinq 



Wednesday, June 30. — All hands were called out to heave up the gear 
at 4 o'clock a. m. I had staid up late the prcvioas evening to gain some 
additional information alwnt trawling, and to watch tbe fleet as the 
vessels worked slowly along, the bright lights of tbe smacks Ixing 
plainly discernible in the hazy darkness of the summer's night, as the 
vessels rose and fell in the long undulating swell of the North Sea. 
Therefore, though it was bright sunlight at the timo the admiral sig. 
naled to "haul trawls," I was first wakened by the skipper shooting to 
the tired and sleepy third hand: "Yon Tom! Ton Tom! come, rouse 
oot here and haal!" Out we tnmbled and on deck, where tbe cranks 
were already shipped on the capstan; the hatch off, and down in tho 
hold, ready to coil away the trawl-warp, was the small boy, wlm not 
only oflSciates in the capacity of cook but mnst always be promptly on 
hand to assist wherever his services are required. All hands full to 
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with a will, the skipper tacked the vessel back and forth, *' working up 
over the gear,'^ while the clank, clank, clank of the capstan told that 
the trawl- warp was being rapidly got on board. 

The catch on this occasion did not exceed over 200 pounds weight of 
marketable fish, though nearly everything was saved, including skate, 
dabs, and catfish. As in this case, however, the net had not been torn, 
the skipper offered, as a reasonable explanation of the small catch, the 
statement that there was little or no wind during much of the past 
night, consequently the vessel could not tow the trawl fast enough over 
the bottom to catch an^- fish — in fact, for much of the time, we had been 
doing little else than drifting with the tide in a calm. In the morning 
the wind breezed up quite briskly, and continued fresh throughout the 
day. 

After the trawl was up, all sail was set and the smack worked to 
windward to join the rest of the fleet, which had not drifted quite so 
much to leeward during the night. Meanwhile, the fish were "boxed,'* 
and it was announced that one of the smacks, which had her "craydon'^ 
flying, would leave the fleet this morning for home, after the catch of 
the other vessels for the previous day and night had been pnt on board 
of her. 

It is difficult to imagine a more lively and inspiriting nautical scene 
than was presented on this summer's morning by the little fleet to which 
our cutter belonged, and the center of which was the homeward-bound 
craft, lying to, with her flag flying. All around her were collected 
the other vessels of the fleet, standing back and forth under all sail, 
their heavy square-headed gaff-topsails aloft to catch the breeze; boats 
passing to and fro going to the "carrier" to take their fish, to send 
letters, etc., visiting other vessels of the fleet, recently out from the 
land (one of which was our smack), to hear the news from home, obtain 
letters, and secure supplies that had been sent to them. The picturesque 
tanned sails, gleaming blood red in the sunlight, the shouting back and 
forth between the crews of the different vessels as they came within 
hail, were additional interesting characteristics of the scene. 

On our own vessel the boat had been launched stern foremost over 
the lee side. As soon as she struck the water one man sprang into her, 
and to him were passed the few " trunks'' of fish we had caught, these 
being dropped or roughly stowed in the middle of the boat. A second 
man then jumped into the boat, and when the proper time arrived she 
was cast off and pulled away for the carrier smack to discharge the fish. 
"Boarding the fish," as it is called, on this occasion, when the sea was 
smooth and only a moderate breeze blowing, was a very tame afiair com- 
pared with such work when the weather is rough. Many wonderful 
tales are told by the fishermen of hair- breadth escapes from drowning 
while engaged in transporting their fish from their vessels to the carrier, 
and considering that this work is done in almost all kinds of weather, 
one can easily believe that it is extremely hazardous, to say the least. 
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The catch being small on this occasion the boating was soon finished, 
the crews returned to their respective vessels, the admiral showed his 
signal for sailing, and as the fleet stood off, close-hauled for the fishing 
ground, their companion, the homeward-bound cutter, set all sail and 
filled away for Grimsby. 

I sent a letter by her to Professor Goode, in London, and decided to 
stay out until the next carrier went in. 

The fleet kept under full sail, working to windward about two hours, 
when, at 10 o'clock a. m., the trawls were shot where the ground was 
rather rocky. 

After towing about an hour our trawl caught afoul of the bottom, so 
as to stop the vessel entirely. We hove it up and found it had swept 
an old anchor weighing about 150 pounds that was still hanging to thb 
net, which had been so badly torn by it that all the fish, if there were 
any in the trawl, had made their escape. This was rather discourag- 
ing to the crew, the members of which, however, took the matter rather 
cooly, and with far less grumbling than one might naturally expect, 
they pulled in the not and began to mend it. As soon as the repairs 
were completed, the trawl was put out again, but misfortune again 
awaited us, for in about an hour and a half it got fastened to the bottom, 
and it was necessary to heave it up. By this time several other vessels 
of the fleet were seen in the same predicament, and, perhaps on the 
principle that " misery loves company," our crew seemed to derive a 
certain sort of grim satisfaction from the fact that they were not the 
only ones having ill luck, and it was thought that when so many of the 
fleet met with this mishap the admiral would lose faith in '' working 
The Eoiigh." 

When it was up, we found the trawl badly split; indeed, in this in- 
stance, it would have been no exaggeration to say it was ^* all gone to 
smither ends "; and five or six plaice, that were jammed in the pockets, 
constituted its entire contents. The skipper, second and third hauds 
turned to again to repair damages, and as the rest of the fleet hove up 
their gear about the same time, we all filled away and stood along by the 
wind until 8 p. m., when, in obedience to the admiral's signal, the trawl 
was shot in 20 fathoms. We had previously fished in from 18 to 25 
fathoms, and for the most part, as has been indicated, on rough ground. 

Capt. Tidder believes that little can be done " working The Rough," 
even where fish are comparatively plenty, since the gear is liable to 
much damage, and may possibly be rendered entirely useless. Spare 
trawl nets, beams, heads, etc., are carried on the smacks to replace 
losses which may occur, but it is evident that should these be unusual 
even all the spare gear may be destroyed and the vessel compelled to 
leave the ground and go in for more. This rarely happens, so far as 
could be learned. 

The day was spent by me, like its predecessors on this trip, in taking 
notes and making sketches, varied by assisting the men to heave up 
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the gear, and steering \^'hen it was uecessary for all the others to be at 
work. 

Thursday, July 1. — At 3.45 a. in. the watch came below, called the 
skipper, and told him that the admiral was hauling. As the skipper 
tumbled out of his berth he gave a quick glance around to see if all of 
the crew were up. His eye rested on the third hand, who, having been 
on watch all the first part of the night, was naturally very sleepy, and 
was still slumbering in profound unconsciousness of the admiral's or- 
der. But the sleeping man was quickly brought to a realizing sense of 
the situation, and swarmed out of his berth in obedience to the order 
of the skipper, who shouted in stentorian tones: '•You Tom, here; 
rouse out here and haul the trawl." All hands were on deck and at 
work in a remarkably brief space of time. No minutes are wasted in 
preparing for the day's duties ; there is no stopping to wash, not the 
faintest attempt at personal cleanliness, even the boy cook is begrimed 
with coal dust, smoke, and soot ; it is evident that little is thought of 
refinement, even such as may be obtained from a dip in a bucket of 
salt water. The main idea is to catch fish^ and the toil and hardship hi- 
cident to this vocation, the necessity that always exists for tumbling out 
''all standing,'' and jushing on deck, serves to make these men-r— as 
well as all other fishermen, the world over — rather indifferent while 
fishing to the simplest forms, of neatness, which to people on land are 
considered indispensable. 

' When, in obedience to the call to work, as on this occasion, the half- 
wakened fisherman springs out of his bunk to the cabin floor, he real 
izes, first of all, the necessity of getting on deck with the least possible 
delay ; therefore, with eyes still half closed, he gropes for his boots, 
pulls them on, snatches his hat from some convenient place where it 
has been put, and jams it on his head. This, if the weather be fine, 
completes his equipment, but, if it is stormy, oil clothes are also donned. 
In either case, the least possible time must be occupied, and frequently 
the men are not fairly awake until after they reach the deck. 

When the end of the trawl-warp was inside the roller, the skipjier 
looked over the vessel's side and exclaimed, " She's <5apsized again!" 
meaning that the trawl was upset, which he could easily tell by the 
bridles being crossed. 

It was explained by the skipper, in answer to my inquiry, that the 
capsize was caused by the vessel, when working up to the gear, bring- 
ing the warp taut in tlie opposite direction from which the trawl was 
being towed over the bottom. This turned the trawl over on its back, 
bringing the beam underneath, and a twist in the bridles, since the for- 
ward end of the beam is aft ; the position can therefore be told as soon 
as the upper ends of the bridles are in. The dandy bridle was cast off 
the trawl-warp, and a stopper put on the after bridle, which was then 
unshackled. By passing the ends of these around the forward bridle, 
outside of the smack's rail, the turns were taken out so that they led 
clear. 
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The dandy bridle was then taken over the taffrail (through the chock) 
and led to the dandy winch ; when the bridle was hove taut and the 
trawl beam tamed end for end and swung into its proper position, after 
which it was hove up in the usual way. 

The catch of fish was small this morning, amounting only to two 
trunks of plaice, one trunk of mixed fish — cod, small haddock, skate, 
a conger eel — and one or two turbot in number, a little over 300 pounds 
weight in all. The fishermen agree in saying that the catch so far this 
trip is unusually light, though at this season fish are generally scarce 
in this region. They tell of catching 4,000 and 5,000 pounds of fish a 
day, and mention instances when as many as 10,000 pounds have been 
taken at a single haul, the species captured on these occasions being 
chiefiy haddock. 

When the trawl was up we '^ made sail" — that is, got under way — and 
stood along a short distance to join the rest of the fleet now gathered 
around the smack Sobriety^ which was the next to sail for Grimsby. 
The morning's catch of the fleet was put on board of her, and I learned 
that she would sail the next day for market, providing fish enough were 
taken in the mean time to complete her cargo. 

There was a brisk northerly breeze in the morning with light rain, 
but the wind moderated considerably during the forenoon and it stopped 
raining about 9 a. m. 

At 11 a. m. we shot the trawl around the stern in 19 fathoms of water 
and towed away to the westward on the starboard tack. At 4 p. m. the 
gear was got on board. again, and about 200 pounds of fish were found 
in the trawl, most of which were plaice. 

We then stood along by the wind on the starboard tack, beading 
about northwest, until 8 p. m., when the trawl was shot for the night, 
the vessel still heading westerly. On this occasion the trawl- warp was 
taken around the smack's bow instead of being hauled under her bot- 
tom, as it formerly had been. This was done to prevent it from being 
chafed, also that it might be in a position to bring the vessel in stays 
in case we met with other smacks during the night towing iu an op- 
posite direction. 

Friday, July 2. — A little after midnight — about 12.15 a. m. — I was 
awakened to see the vessel wear around while towing the trawl.^ The 
object of tuis maneuver is generally to change the tack with the turn 
of the tide, and thereby tow the trawl back nearly over the same ground 
it passed across during the first of the night. Or, perhaps, as on this 
occasion, it is done to keep clear of rough bottom, which the lead gives 
warning of. A smack can, of course, be tacked around with the trawl 
out, as has been mentioned, and this can be done quicker and easier 
than to wear, but unless the conditions are favorable the trawl is very 
liable to be upset 

* The manner of " wearing a trawl aronnd " ba9 been described in tUe chapter oo 
Methods of Fishing. 

Ball. U. S, F, C, 87 35 
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There was a brisk westerly bn eze in tbe morning with fine clear 
weather, but later in tbe day the wiud moderated slightly and there 
were light showers of rain in the evening. 

The trawl was hauled at 5 a. m. and, though it was torn considerably, 
there were about 1,200 pounds of fish in the "cod.'^ These were chiefly 
small haddock, such as the New England fishermen call ^^scrod" had- 
dock. According to the skipper, we "struck The Rough ^ about half 
an hour before we began to heave up the trawl, which accounted for 
its being torn. 

Most of the vessels in our fleet got fair catches of flsh t^is morning, 
compared with what they had previously taken, and not a few of them 
had their nets torn. After the trawls were up, and while the crews 
were busy dressing and boxing the fi^ih and repairing damages to the 
gear, the fleet filled away and boat to windward to regain the position 
where they began fishing last evening. The catch was not sufficiently 
large to complete the cargo of the Sobriety^ and consequently she did 
not start for market to-day. But I concluded, however, to change my 
quarters, and when the boat left the Willie and Ada to transfer the 
morning's catch of fish I went in her, on board of the Sobriety^ where 
I was welcomed by the captain and crew, and where I staid for the 
remainder of my cruise. , 

It was an interesting sight to witness, from this point of view — on 
board of the carrier — the various phases of boarding the fish which 
have been alluded to elsewhere. Along the lee side of the Sobriety 
were crowded the boats of the fleet, the crew of some of them actively 
engaged in getting their fish on deck, upon which was gathered si 
group of hardy fishermen belonging to tbe other vessels, and who, now 
their fish were on board and their boats dropped astern, were inter- 
changing news, chaffing the newcomers, and apparently enjoying this 
break in the monotony of their lives on board their own vessels. 

The crew of the cutter which takeei the fish in generally have to stow 
the boxes below and ice them, putting down alternate layers of trunks 
ot fish and ice, the latter being ground fine in a mill which each smack 
of the fleet is provided with. Sometimes the carrier's crew receive as- 
sistance from the men belonging to the other vessels, who, after they 
have discharged their boats and deposited their bills of lading in the 
companion, lend a h^ud to g-et the trunks below deck. When, however, 
all the vessels in a "cutter fleet'' are sharing alike, each receiving an 
equal portion of the catch, no tallies are put on tbe trunks of fish and 
no bills of lading are needed. 

At 1.30 p. m. the admiral signaled to " shoot the gear," and accord- 
ingly the trawl was put out. But it got caught up on the bottom soon 
after it was down, and we had to heave it up and repair the damage 
which the net had sustained. As this took some time it was decided 
by our skipper that it would scarcely pay to make another shot during 
tbe afternoon, and as several other smacks met with i\ similar mishap, 
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and none of tbem pat oat tbeir gear after repairing it, the; all gath- 
ered around a vessel jaat oat from home, and the slcippers vent on 
board of her to learn the aews and inqaire for letters. As oar captain 
was going, too, I joined him and spent two or three bonrs very pleas- 
antly, learned some new facts about heam-trawling, and was gratified 
to find the fishermen commnuicativo and intelligent, many of them pos- 
sessing a comprehensive knowledge of the basiuess in which they were 
engaged, and some having considerable general iuformation. 




Fig, 26. VieiTiNO. 

I did some sketching to-day, bat, owing to the prevalence of rainy, 
weather since the cruise began, there hare been few opportunities for 
aecaring sketches. 

Satiirday, July 3. — There was a &esh southwest breeze in the morn- 
ing — a head wind for Grimsby, which materially decreased my chances 
of reaching Sonthampton to join the Neckar. 

We began to heave up the trawl at 2.30 ». m., and at 5 o'clock it was 
alongside. About 800 to 1,000 poands of fish were taken on this haul. 
After the trawl was up the smack filled away, and stood along to the 
westwanJ, by the wind, with the rest of the fleet in company, nntil the 
fish were ready to pat on board the 8ohriety, when we hove to and 
waited for the morning's catch to be " boarded." 

Several of the skippers, among whom was Captain Tidder, came 
aboard the Sobriety to bid me good bye, and to wish me a safe and 
speedy passage home. From all of these men I received uniform kind- 
ness and conrtesy, while they have shown a willingness to give me all 
the information possible concerning their vocation. 

As soon as the fish were all aboard onr guests took their leave, onr 
smack filled away, all sail bat the jib.topsail was set, and we headed 
along about west by south, close hauled on the port tack. When the 
fish v-ere all below and iced the bobstay was hooked on and hove taut, 
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and the jib topsail set. This was at 11 a. m., at which time the wind 
was moderating, and it gradually decreased nntil it finally fell calm in 
the evening. 

Sunday^ July 4. — Began with light northerly breeze and drizzling 
rain. Wind increased, at 4 a. m., to a fresh breeze, and after 11 a. m« 
it blew strong and squally. 

At 4.30 a. m. we made the land a short distance north of Flambor- 
ough Head, which is 30 miles from Grimsby, and at 11 o'clock we 
passed Spurn Point. After rounding the point we took in the gaff-top- 
sails and big jib, set the small jib, and took a reef in the mainsail and 
mizzen, thus putting the vessel under easy sail to wait for the rising 
tide to reach its full. Ko vessel can enter the Grimsby docks until the 
signal is hoisted — an hour or so before high water — which, on this oc- 
casion, was displayed a little before 2 p. m. 

In the mean time we lay by off the harbor's mouth, slowly reaching 
back and forth in company with several other inward-bound vessels. 
Shortly after the signal was run up we shot into the dock, and the 
Sobriety soon lay securely moored in her berth, ready to discharge on 
the following morning. 

I immediately sent a telegram to Professor Ooode, acquainting him 
with m3' arrival at Grimsby, and stating the hour when I should be in 
London on the following day. 

In the evening I called on Mr. Mudd and informed him of my return 
and of the success which had attended the cruise. 

Monday y July 5. — I reached London at noon, and joined Professor 
Goode ; the same evening we arrived at Southampton, in ample time 
to secure our berths on the Neckar, which was expected the following 
day. 

II.— NOTES ON THE BEAM-TRAWL FISHERY OF CONTimSNTAl EUROPE. 

A. France. 

Though beam-trawling is prosecuted to a considerable extent by the 
French, this fishery has not assumed, in France, anything like the im- 
portant proportions which it has attained in Great Britain. 17o statis- 
tics are available showing to what extent the beamtrawl fishery has 
been carried on in France; but when it is stated, on the authority of 
Mens. A. Duchochois, of Boulogne, that only twenty-five sailing trawl- 
ers go out from that important fishing port, and that France has no 
steam trawlers, some idea may be gained of the status of this fishery. 

1. Fishing Grounds. 

The fishing grounds of the North Sea and the English Channel are 
visited by the French trawlers, in common with the English, though it 
is probable the former keep nearer the <x)Qtiuental coast thi^n the £u- 
glish do. 
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2. Ybsskls. 

Smacks are used for beam-trawliug; these carry crews of eight men 
each. Some of them are ketch-rigged, bat others are cutter-rigged, 
carrying only a single mast. 

3. Apparatus. 

The beam-trawls nsed by the French have the same general features 
as those employed by the English, which have been fully described. 

"In the French trawls the net is very much shorter in proportion to 
the length of the beam ; it tapers regularly to the end, has no distinct 
cod, as in the English nets, and the rubbing pieces extend across the 
under side of the trawl for some distance from the end, which is specially 
protected from chafing by having a stout hide underneath."' 

The ground rope is sometimes weighted with chain that is fastetied 
to it in festoons, similar to the plan adopted by Belgian fishermen. 

The same pattern of head-iron that is used by the English is also, I 
am informed, now most generally adopted by French fishermen. At 
the time Holdsworth wrote, other forms were in favor in France to a 
considerable extent, though he mentions that even then the Brixham 
pattern was used. 





Fig. 27. Fig. 2S. 

French Trawl-hkads (after Holdsworth). 

Concerning these peculiar forms of trawl-heads he writes as follows : 
'^Among other varieties of trawl-head may be mentioned those we 
have found used by some of the French trawlers, and the noticeable 
feature in them is that the beam is placed so near the front of the head 
as to require the tow-rope to be fixed very low to prevent the fore part 
of the shoe burying itself in the ground. This is further guarded 
against in one variety [see Fig. 27] by the additional length of the 
frame behind the beam. There appears to be a want of balance in 
these French irons which is not the case with those used by our own 
fishermen. No doubt there is some degree of fancy in the shapes 
adopted ; but the English irons strike one as better adapted for their 
work, and the Brixham pattern is now being much used by the French 
trawlers. By means of these irons the trawl-beam is kept nearly 3 feet 
above the ground, so that it neither touches nor causes any distucbaucfe 

I Deep Sea ¥i«hiug, etc., ^. ^V 
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of the bottom whatever ; its sole ase is to extend the mouth of the net, 
and if it were to touch the ground, as many persons believe it does, it 
would effectually frighten away the fish and prevent their going into 
the nef ^ 

4. Methods of Fishing. 

The methods of fishing, so far as shooting and hauling the trawl are 
concerned, are essentially the same, according to M. Duchochois, as 
those adopt( d by English fishermen. 

B. Belgium.^ 

According to M. Jules Le Lorrain, there are about 222 vessels em- 
ployed in the beam-trawl fisheries from Belgium ; 170 of these sailing 
f^om Ostend and the remaining 52 from Heyst and Blankenberghe. 
There are also 22 small boats, commonly called '' sloops,^ engaged in 
this fishery on the Belgian coast. The foregoing will give an idea of 
the importance of the trawl-fishery of Belgium, though it should be 
stated that some of the vessels do not, like the English, pursue this busi- 
ness throughout the year, but frequently engage in other branches of 
the fisheries. 

1. FiSHiNO Grounds. 

The fishing grounds resorted to are essentially the same as those upon 
which the English pursue their work in the North Sea. 

2. Vessels. 

The vessels employed in beam-trawling from Belgium are of two 
classes. The larger and more important type so closely resembles the 
English ketch-rigged trawler that the description given of the latter 
will apply as well to the Belgian smack, which differs from the other 
chiefly in having less rake to her stern-post, and, perhaps, in a less 
elaborate equipment for working the gear. A capstan exhibited in the 
Belgian section at London was of the old-fashioned type, and as this 
was intended to represent the kind used for heaving up beam-trawls, 
it is evidently far less effective than the improved and powerful cap- 
stans carried on English trawlers. 

The other class of Bel^^ian trawlers are large, open, clinker-built 
boats, very wide, with round bilge and flat bottom. They have a pecu- 
liar lug rig, average about 20 tons, and, like the ^^ homschuiten^ of Hol- 
land, are specially designed for fishing from a coast where harbors are 
not easily accessible. 

»Deep Sea Fishing, etc., pp. 57-58. 

' The statements made here relative to the Belgian beam-trtfwl fisheries are based 
partly npon a stady of models of vessels and full-sized apparatus exhibited at the 
International Fisheries Exhibition, London, 1883, and partly upon information very 
kindly famished by Mons. Jules Le Lorrain, of Belgium. 
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The vessels sailing from Ostend carry each six men in a crew, while 
four men is the average crew on the Heyst and Blankeuberghe trawlers.* 

3. Apparatus. 

In most essential particulars the trawls used on the larger class of 
Belgian trawlers are constructed on the same general plan as those Em- 
ployed by the English. 

There are some differences, however, in details, as may be gathered 
from the following description of a trawl exhibited in the Belgian sec- 
tion at London. 

The foot of this net was first hung to a small hemp rope about the 
size of ordinary nine-thread ratline stuff. This small rope is seized, 
at intervals of six inches, to a larger hemp rope — about I'i inches in 
circumference — and the latter is fastened, by galvanized iron-wire seiz- 
ings, to the foot-rope proper, which is 4j-inch manilla. Attached to 




Fig. 29. Foot ropk of Belgian trawl. 

the ground rope, by stout iron rings, are festoons or loops of chain, the 
rings being 6 inches apart and there being five or six links of chain in 
each loop. Fig. 29 is a section of the foot ot a Belgian trawl, and 
shows this peculiarity of construction. This chain attachment is for 
the purpose of making the ground rope '^bite'' the bottom; that is, 
dig into it so as to disturb any flat fish, like soles, for instance, that 
cling close to the ground and partially bury themselves. One would 
think, however, that this plan might be objectionable, because if the 
ground rope should be caught up on rough bottom, it seems probable 
that the trawl- warp would part before the chain, and, consequently, the 
whole gear would be lost. 

The Belgian trawl-head (Fig. 30) has very nearly the same shape as the 
head-irons used by the Hull and Grimsby fishermen, differing chiefly 
from the latter in the after part of the curve, from, the beam to the shoe, 
being of round iron instead of flat, and in having the eye for the ground 
rope to bend into inside of the lower after corner instead of forming a 

* Since the above was written steam trawlers have been bailt in Scotland for the 
Belgian fishery. 
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projecting ear behind as in the English trawl-head referred tO; though 
in this respect it is similar to the (English) *' Barking pattern.'' 

The end of the beam projects several inches beyond the socket and 
is held in place by a stout iron key. Iron wedges are not used to secure 
the beam ends, as is customary in England. 




Fig. 30. Belgian trawl- head. 



The following are the dimensions of the trawl-heads exhibited at Lon- 
don : Height (inside) or vertical diameter fi-om top of shoe to lower part 
of beam, 2 feet 6^ inches ; horizontal diameter, 3 feet 6 inches } shoe, 
4 inches by J inch iron; front or head, 3 inches by J inch iron; back, 
1^ Inches diameter. 

The bridles were of four-stranded, 6^inch manilla rope. 

The trawl used on the smaller craft, and which is pnlled in by hand 
or by means of a small winch, is of a peculiar pattern, so far as the 
beam and trawl heads are concerned, the net itself having the same 
general appearance which is characteristic of this form of apparatus. 
The following is a description of one of these trawls exhibited at Lon- 
don : 




Fig. 31. Trawl-head, beam, etc., used ix- shore. 

The beam was 21 feet long and 4 inches in diameter. In each end of 
it was fixed an iron bolt 3 or 4 inches long, which passed through a hole 
in the top of the head-iron, and was prevented from getting out of its 
socket by a rope which was tightly stretched along the top of the beam 
and fastened at each end to the top of the head-irons, one end of this 
rope being hauled tight by a small lanyard rove through rougbly-made 
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bullsejes. The head iron is of a peculiar patteni, and an idea of its 
form can best be obtained from the illnstration, Fig. 31. A broad lower 
part or sole carves np in front like the runner of a sled, but about 6 or 
8 inches above the ground the ^^shoe" is joined to a round bar of iron, 
2 inches in diameter, which at the top is flattened slightly and perforated 
with two holes, one for the beam iron and the other for the head rope. 
On the upper side of the sole or shoe is an eye, through which passes the 
ground rope, the end of which makes fast to the round part of the head 
iron. The sole is 1 foot long where it rests on the ground, made of 4 
by 2{ inches flat iron. The head is 3 feet 3 inches high to the extreme 
top ; the beam is raised about 2^ feet above the ground. The ground 
rope of this trawl is fitted with chain festoons in the same manner as 
the larger Belgian trawL 

In order to make this tow over the ground without upsetting, a short 
bridle or span is attached* to each head iron ; the lower part of this bri- 
dle (which is 4 feet 3 inches long and well parceled to prevent chafe) 
passes through a hole in the front part of the shoe 5 or 6 inches above 
the ground, being knotted on its end to prevent it from coming out; 
the upper part (3 feet 8 inches long) fastens around the head above the 
end of the beam. Beyond this span the bridle proper extends to the 
towing warp. 

4. Methods of Fishing. 

The methods of working the trawls on the larger class of Belgian 
vessels, according to M. Lorrain, are the same as those employed on 
the English trawlers. . 

The <^ single-boating" system is the only one followed, each vessel 
taking its own catch to market. Ice is carried for preserving the fish. 
The smacks from Ostend usually make trips of eight to ten days in 
length, while the Heyst and Blankenberghe craft rarely stay out more 
than one or two days. The fish are packed in boxes on board the ves- 
sels and brought to market in baskets. All the fish caught by the Os- 
tend boats are sold at that port and from thence they are distributed 
by the dealers. 

O. Holland. 

The fisheries of Holland are of a mixed nature, differing from those 
of most Bnglish ports in that the same vessels which follow herring 
fishing for a portion of the year may at other times engage in beam- 
trawling, or the beam-trawler of to-day may be employed in fishing with 
long lines to-morrow. It is therefore somewhat difiicult to say precisely 
what is the relative importance of beam-trawling among the fisheries 
pursued by the Dutch. That it is an important branch of the fisheries 
of Holland is well known. 

"Next to the herring fishery,'^ says a Dutch writer, "the capture of 
firesh fish is the principal one in Holland. The fish are sometimes caught 
with bookS| but more frequently with trawls aadotk^t 4l^^%>^^\3^« V^ 
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tbis fishery all the * bonisohuiten^ of tbe coast take part dnring the wiu- 
ter, and some of the Inggers which carry on the herriDg fishery in som- 
mer; also the fifty large vessels referred to above (as being employed 
a portion of the year in fishing for cod with lines), and all sorts of 
other vessels, great and small, hailing from the small towns along the 
coast." * 

Assuming that there is probable truth in the belief held, by some 
writers that the use of beamtrawls was first made known to the English 
fishermen by the Dutch who accompanied the Prince of Orange to 
England in 1688, there is reason to believe that this system of fishing 
has long been practiced by the Netherlanders. 

1. Fishing Grounds. 

While the larger vessels commonly fish in the North Sea, the ^^honu 
sehuiten^ usually carry on their work not far from the Dutch coast. 
Genrally the Dutch vessels resort to many of the same grounds for 
trawling that are visited by the fishermen of the countries previously 
mentioned. 

2. VXSSELS. 

The larger class of vessels employed in beam-trawling are, as has 
been said, generally employed in herring fishing during the season 
when herring are most abundant in tbe North Sea. As the herring 
fishery is, par excellence, the most important of all the Dutch fisheries, 
the vessels are constructed and rigged with especial reference to their 
fitness for catching herring, while their adaptability to beam- trawling 
is, in most cases, considered of secondary importance. These vessels — 
the so-called luggers, or loggers — range from about 45 to 70 tons; they 
are not so sharp forward as the British smack ; are nearly of the same 
relative proportions as to length, breadth, and depth, being possibly 
not quite so deep as the English craft. They are flush-decked, ketch 
or yawl rigged, and generally with mainmast arranged so that it can be 
lowered. They have an ordinary capstan that stands well aft — so as to 
be out of the way of the nets when herring fishing — and the trawl- warp 
leads over theside abreast of this capstan. The winches, '^ dummy," etc., 
that form a part of the deck equipment of a first-class English trawler, 
were not attached to the models of Dutch vessels exhibited at Berlin, 
1880, or London, 1883; therefore it may be assumed that these are not 
used. 

The ^^bomschuiten^ are a peculiar class of smaller fishing craft, de- 
signed especially for use on parts of the coast where harbors are not easy 
of acx^ess or where there are no harbors. They are made extraordinarily 
wide, being about two-thirds as broad as long, while the bottom is flat 
and constructed with especial reference to being hauled out on a beach 
or again launched through the surf. They are clinker-built, usually 
about 30 feet long, both ends shaped nearly alike, rounding yet almost 

Uotrodaction to tbe official catalogae of the Netherlands exhibit at London, 1883, 
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square on top; bave flask decks, and each carries a large capstan near 
the stem that is tbe motive power for gettiog on board two trawls 
which they ase. They hare a pecniiar sort of yawl rig, supplemeDted 
occasionally by a small square topsail on tbe mainmast. 



Tbe beam-trawls commonly nsed by tbe larger class of the Dntcb 
Teasels are aboat tbe same in all essential details as those used by 
English fisher men. 




[o. 33. Groen' 



A pecoliar form of trawl-head iron, Fig. 32, was exhibited in the 
Netherlands department at London, 1883, by W. Groen, of Scheren- 
ingen. Tbis was the invention of tbe exhibitor, and was attached to a 
trawl-net designed for sole fishing, snch as is nsed by the bomachuitm, 
and which it is desirable to have pass easily over the gronnd. Tbe idea 
is somewhat similar to that of de Caus's, bnt is less elaborate. 

This trawl-bead is somewhat difficult to describe. The upper part is 
a sqnare bar of iron, forked at the lower extremity to fit over the wheel, 
and having holes throngh tbe extremities for tbe axle of tbe wheel to 
pass tbrongb ; the api>er part of this iron is bent slightly backwards 
and broadened ont somewhat to admit of holes being made in it, one 
for tbe end of the trawl-beam iron and others for the bridle shackle and 
head rope. To the rear lower part ia welded a sort of foot, recarved, 
extending over tbe bavk of tbe wheel and resting on the groand behind, 
being held in place by a stout (J shaped iron clamp which passes aroand 
il; and each end of which is bolted to tbe prongs of the bead-iron, a little 
above the wheel axle. At tbe extremity of this foot, ou top, is an eye for 
tlie groand ropeof the trawl to pass tbroagh. The wheel itself Is of hard 



^96 BULLETIN OP THE UNITED STATES PISH COMMTSSION. 

wood, banded with iron, and at eqaal distances around it, near the edge^ 
are a number of holes. These holes are so placed for the purpose of 
stopping the wheel from revolving, if deemed desirable, by shoving a 
key through the prong of the iron into any one of the holes that chances 
to be uppermost. A large shackle, one end of which is connected with 
the wheel by the axle bolt, comes in front of the wheel, and from this 
and the shackle at the top of the iron extends a short chain span that 
connects with a shackle, at its end, to which also the bridle is attached. 
The following are some details of the measurements: Total height, 3 
feet 1 inch; diameter of wheel, 11^ inches; thickness of wheel, 5 
inches; size of iron between wheel and beam, 1^ by 1^ inches; hole for 
beam iron, If by f inches; lower part of foot is quite flat, 3J by | 
inches ; lower chain bridle, from axle of wheel, 2 feet 8 inches ; upper 
bridle, 1 foot 10 inches. 

In this case a flat bar of iron is fitted into the end of the beam (which 
is banded to prevent its spUtting), and this iron, projecting beyond the 
beam, slips into an oblong hole at the upper part of the trawl-head. 




Fig. 33. Dutch trawl-head. 

The trawls ordinarily used by the bomschuiten have some peculiari- 
ties. The following is a description of one of these trawls, exhibited at 
London, 1883 : The beam is made of soft wood, 25^ feet long, 3| inches 
in diameter, backed by a square iron bar f inch square, which is seized 
to the beam. Projecting from the beam ends are iron bars which pass 
through the holes in the top of the head-irons. The head-iron is 3 feet 
high ; it is straight, small at the top, but with a heavy square foot that 
is 10 inches high and 4 inches square, rounded on the lower front part 
so that it will slip over the bottom. (See Fig. 33.) Through this 
foot are two holes, one about in its center, from front to rear, for the 
lower part of the span to pass through, and the other transversely, near 
the lower extremity, for the ground rope to reeve through. The whole 
aftair is simple and primitive. A rope span fextends forward from the 
head, a large thimble beiug seized in its bight, and into this thimble is 
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bent the bridle. One end of this span fastens to the npper part of the 
head-iron, and is 2 feet long; the other or lower part of the span is 2 
feet 7 inches long, and passes through the foot of the head-iron and is 
held by a knot on the end of the rope. 




Fio. 34. Section of foot rope. 

The ground roj^ is in striking contrast to those used by British fish- 
ermen. It is a small-sized hemp rope, scarcely larger than an inch, and 
on it are stmng, at distances of 3^ inches between each two, a number 
of lead sinkers, these being 1^ inches long and 1 inch in diameter, with 
holes through them sufficiently large to admit the rope. (See Fig. 34.) 
The net itself does not differ materially from other trawl-nets. 

4. Methods of Fishing. 

The methods of fishing with beam-trawls on the larger Dntch vessels 
are essentially the same as those adopted by the English, so I am 
assured by Mr. A. E. Maas, of Scheveniugen. Holdsworth says : ^^ The 
same method of fishing is general on the coasts of Holland, Belgium, 
and France ; but the Dutch are peculiar in using two trawls at once, 
one being towed from the bow and the other from the stern of the 
vessel." 

It is a question, he thinks, whether, taking the year through, much 
advantage is gained from this system, although undoubtedly large 
catches are made by it sometimes. It is possibly true that, at the time 
Holdsworth wrote, the Dutch were not using the large beam-trawls — a 
single trawl to a vessel — as they now do in the North Sea. His remark 
on the system of trawling pursued by the fishermen of the Netherlands 
applies more particularly to the '' bomschuitenj^ all of which, according 
to Mr. Maas, still use two trawls — each with a beam about 20 to 21 
feet long, of the kind last described — one of which is put out from the 
stern and the other from the bow. The peculiar construction of the 
^* bamschuiten^ makes it possible for them to operate two trawls, though 
this might be found impracticable and unprofitable on vessels of the 
ordinary form. The ^^bomschuiten^ are so modeled that, when their 
lee-boards are up, they have a minimum of lateral resistance; there- 
fore, when towing their gear, they slide off almost dead to leeward, drift- 
ing very much faster, of course, than a deeper vessel would. With a 
fresh breeze of wind and a lee tide efi'ective work may be done, but 
with the tide running to windward it is difficult to understand how these 
boats can work to advantage. 

All of the Dutch vessels take their own catch to market, and are what 
woold be termed "single boaters f in England, The ^' bomschuiten^ 
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rarely stay out more than a day or two, bat the larger vessels make 
longer cniises, in most if not all cases bringing in a portion of Uieir fish 
alive and the rest in ice. 

D. Germany. 

Though trawling in various forms is quite extensively prosecuted by 
the Germans, beam-trawl fishing proi)er has not assumed very impor- 
tant proportions as compared with this fi8her3' in some other countries. 

1. Fishing Grounds. • 

The German trawlers fish chiefly, if not wholly, in the North Sea, 
but, as a rule, not tar from their own coast. As the shore soundings 
off the west coast of Prussia constitute some of the best of the North 
Sea fishing grounds, more especially in summer, there is no need for 
the German vessels to go such long distances from home ports as the 
English trawlers often do. But, since the larger trawling vessels often 
market their catch at English ports, they are placed in essentially the 
same position as the British trawlers, so far as nearness to fishing 
grounds is concerned. The small craft, of course, fish quite close to the 
land, but the larger vessels often go some distance off when the inshore 
fisheries are not profitable. 

Vessels. 

Among the most important types of beam-trawlers from Germany 
may be mentioned the luggers or "loggers" of Emden, and a peculiar 
ketch-rigged class of vessels that have been designed by Blankenese 
builders. The first named of these were, like many of the Dutch trawl- 
ers, originally designed for the herring fishery, and, in fact, were either 
built in Holland or modeled after the vessels of that country. They 
are about 60 to 70 tons, rather full, flush-decked, and ketch-rigged, the 
lower mast8 being somewhat longer than those of the English smack, 
and the mizzeumast a trifle farther forward. 

The Blankenese-built vessels are of a similar rig, but are sharper, 
and provided with a well for keeping their fish alive. The striking pe- 
culiarity of this type of craft is the shape of its bottom. Though a keel 
vessel, the lower part of the lx)ttom, which is about half the width of 
the deck, is nearly flat and sharp at each end, like the bottom of an 
American dory. Tbis flat section has flaring sides, that are 2 to 3 
feet high, and which are joined to the upper part of the hull, that is 
shaped like the top of an ordinary vessel. It is claimed that these 
vessels are swift and seaworthy, and that they have the special qualifi- 
cation of keeping their fish alive much longer than they can be kept in 
round-bottomed smacks. 

Several forms of «harp sterued decked boats are employed in trawl- 
ing along the German coast, though this can not in any way be called 
beam-trawling since the apparatus has uo beam attached to it, and is 
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most oommonly operated by two boats working together, in a manner 
precisely similar to the method practiced by the Spanish fishermen for 
working the large '^ boa-net." 

3. Appabatus. 

The beam-trawls used on the G^rmaa vessels are the same as those 
employed by English fishermen, the latter having been taken as the 
standard. 

4. Methods of Fishing. 

The methods adopted by the Germans are like those of the English, 
as might natarally be expected, when it is stated that fishermen from 
the east coast of England have been employed by German firms to act 
in the capacity of experts or instructors in this branch of the fisheries. 

The vessels fish singly, each marketing its own catch, and on some 
occasions the fish have been sold in English ports. 

E. Spain. 

The nse of the beam-trawl in Spain is, I think, of recent date, thongh 
other forms of trawls or drag-nets have long been employed in that 
country. 

One of the most common forms is worked by two boats, each of 
which is attached to and tows one wing of the net. This is ased ex- 
tensively on the Mediterranean coast of Spain. It is called a ^^ boa 
net,^ or, sometimes, a " parella,^ or " parenzella." 

Of late years, however, several screw steam trawlers have been built 
in Scotland for the Spanish fisheries. These are owned at San Sebas- 
tian. They are fine, seaworthy, ketch-rigged vessels of 35 to 70 tons 
and well adapted for beam trawling, which they carry on chiefly in the 
Bay of Biscay. 

1. The **Bou net" or Parella. 

It is believed that the ^^ parella," which is probably identical with 
the Italian parenzella, was invented in the sixteenth century. This 
name, according to Captain Commerma, means a pair in the Catalan 
language. It is applied to a plow that two oxen are required to work, 
and likewise to this net, which is towed by two boats. The net has 
two long arms or wings, the lower edges of which are weighted with 
small sinkers, while the upper edges are raised from the bottom, and, 
consequently, the mouth of the net is kept open by a number of cork 
floats. The arms are 130 meshes, or about 3^ fathoms deep (the size of 
mesh being 2 inches) and 7 fathoms long, the cork rope and ground rope 
having nearly the same curve ] the body of the net, from where it is 
joined by the wings, tapers so as to form a cone 11 yards long, which 
is joined by a small neck to the end, the extremity of which is flat and 
spread out oousiderably : this end corresponds to the '' cod " of a beam- 
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trawl. To the* end of each wing is attached a towing span, a double 
rope, distended in the middle with a wooden spreader or cross-bar, one 
bight of which is secured to the extremity of the wing and the other 
bight having an eye for the towiug rope to bend into. These nets are 
used in different depths, sometimes in as much as 100 fathoms. The 
towing warps are about 300 fathoms long. When the boats are tow- 
ing the " parella" they keep at a distance of 400 to 600 fathoms from 
each other, so that the arms of the apparatus will be well extended 
that they may sweep a wide area of sea bottom. 

The following are the dimensions of the " parella" as given by Cap- 
tain Commerma: Total length, about 30 fathoms; length of arms, each, 
7 fathoms; width of arms, about 3^ fathoms, or 130 meshes; size of mesh 
in arms, 2 inches; size of mesh in body of net, 1 inch and f of an inch. 
The lead sinkers weigh about 1 pound each, and are placed 18 inches 
apart on the ground rope. 

The " parella" is used from October 20 to Easter Monday, during 
which season the various species of fish that occur near the bottom in 
thelldediterranean are captured. 

Captain Commerma is authority for saying that the " bou net^ is 
used by steamers on the north coast of Spain, two steamers towing the 
net. Trawling in this manner is, however, carried on only to a limited 
extent in the north of Spain, but very largely in sailboats in the Medi- 
terranean. 

III.— ^ TTEMPTS TO USE THE BEAM-TRA WL IN THE FISHERIES OF THE 

UNITED STATES. 

Several attempts have been made to use beam-trawls in the fish- 

« 

eries of the United States, as detailed in the following statements, and 
it is quite possible that similar trials have been made by other parties 
which I have no knowledge of. It will be noticed that the attempts 
alluded to here resulted in failure. The trial made off Cape Cod 
could scarcely be called a fair test of the apparatus, while Mr. Booth 
holds the opinion that a longer practical test in the lakes, by a compe- 
tent expert, might lead to far different results from those which he 
obtained in his experiment. , 

The following are the facts relative to the trials which have been 
made: 

Capt. Sylvester Walen, of Boston, Mass., states that about 1864 
Capt. Eichard Leonard, a native of Ireland, but then fishing from Bos- 
ton, had the schooner Sylph built on purpose for trying the experiment 
of fishing with a beam-trawl off the l^ew England coast. /Japtain 
Leonard visited Ireland and brought back with him sufficient apparatus 
for making the experiment. The trawl was tried off Cape Cod, but with 
no success ; therefore that method of fishing had to be abandoned. 

"The captain and crew of the Sylphy'^ says Captain Walen, "antici- 
pating excellent results from this innovation in American fisheries, kept 
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their proposed experiments a profoQDd secret, hoping not only to profit 
by being first in. the field in this new enterprise, but also fearing the 
antagonism of other fishermen not similarly provided." 

Mr. J. H. McManus, of Boston, who was part owner of the Syfph at the 
time the experiment above referred to was tried, says she carried a beam- 
trawl of the largest size, having a 50- foot beam, that it was set five times 
off Cape God in 10 to 20 fathoms of water, bat no fish of any conse- 
qaence, except flounders, was taken in it. The crew of the Sylphj being 
all poor men, according to Mr. McMauns, could not afford to continue 
the trials. Therefore the attempt to use this form of apparatus was 
given up, and the three trawls which had been brought over from Ire- 
land were sold to parties in Virginia to use for some unknown purpose 
in Chesapeake Bay. 

Mr. McManus thinks that possibly one cause of this failure to intro- 
duce the beam-trawl was due to the fooMine not being heavy enough 
for that purpose, but he is, nevertheless, of the opinion that it can not 
be used to good advantage north of Gape Cod. 

Mr. A. Booth, of Chicago, well known throughout the United States as 
an extensive packer of fish and oysters, told me while at London, July, 
1883, that he imported a beam-trawl from England as early as 1873. He 
tried to use it for the capture of whitefish {Goregonus) on Lake Michi- 
gan; but although a few were taken, the attempt was a failure, since 
the trawl could not be successfully used there, because it became fre- 
quently entangled with the sunken logs that were more or less numer- 
ous on the bottom of the lake. He also stated that he bad no one ex- 
perienced in this particular fishery to handle his trawl, and therefore 
he is not fully satisfied that it is impracticable to use this form of appa- 
ratus in some of the lake fisheries. 

In the scientific investigations made by the U. S. Fish Commission 
off the Atlantic coast, from Cape Hatteras to Halifax, Nova Scotia, the 
beam-trawl has been extensively used, and among the various new 
species of fish that have been captured in it may be mentioned the pole 
flounder {Olyptocephalus cynoglossus), which was first taken on the New 
England coast in 1877. This species, which for food purposes is pro- 
nounced quite equal to the European sole, has a very small mouth, and 
can therefore be taken in large numbers only in a beam-trawl. It occurs 
in greater or less abundance off the New England coast, and north- 
wardly to the Grand Bank. 

Lieutenant-Commander Z. L. Tanner, who has for several years been 
in command of the Fish Commission's steamers, has used the beam-trawl 
very extensively for scientific purposes in the waters of Massachusetts 
Bay and off* Gape Cod, as well as elsewhere along the coast. He says 
that there are large areas on the eastern slope of Steliwagen Bank and 
east of Gape God, outside of a depth of 45 fathoms, where a beam-trawl 
could be employed to advantage, the bottom being a mixture of sand 
Bull. U. S. F. C, 87 26 
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aDd mad. These localities are noted for an abandonee of flat-fish, among 
which the pole fioander occars in large numbers. He believes it would 
be entirely practicable to carry on beam-trawling in those waters, bat 
thinks it would be necessary to have a steam capstan to get the gear up. 

The peculiar form of trawl-net which is used in the Mediterranean 
is successfully worked in the waters off the west coast of the United 
States. 

Prof David S. Jordan, who investigated the Pacific coast fisheries in 
1879-'80, writing of the Italian fishermen of San Francisco, Oal., says 
that in 1876 the ^< paranzella " was introduced in the fisheries of that 
port.' The fishermen of other nationalities threatened to burn up these 
nets, and the boats used when the nets were employed. San Fran- 
cisco is the only place in this country where this style of fishing has 
been introduced. There were two antagonistic companies who ased 
these nets; they have now consolidated and divide the profits eqaally. 
Each company has three boats and employs twelve or thirteen men, 
one of whom is constantly engaged in selling fish in the market. The 
stock is owned chiefly by men not actually engaged in fishing. This 
is divided irregularly, one man owning a net, another a boat, etc. Oat 
of the gross profits are paid, first, the entire expenses, including pro- 
visions of the men, wear of the boats and nets, etc The remainder is 
divided into shares, one share to each boat, one to each actual fisher- 
man, and one-half share to each net actually in use. In these two 
companies, there being six boats, two nets, and twenty-five men, the 
whole is divided into thirty-two shares. The captain sometimes re- 
ceived one and one-fourth shares. 

IW,— POSSIBILITIES OF SUCCESSFULLY USING THE BEAMTRAWL IN 

THE SEA FISHERIES OF THE UNITED STATES, 

So far as the ocean fisheries of the United States are concerned, more 
especially on the Atlantic coast, there is little probability that the beam- 
trawl wilt be employed for some time to come, chiefly for the following 
reasons : First, many parts of the fishing grounds, now most commonly 
frequented, are not suitable for beam-trawling, being too rough, and 
in many localities the water is too deep ; ^ second, our most valuable 
ground fish — cod, haddock, halibut, etc. — occur in such abundance that 
far greater catches can generally be obtained with lines or gill-nets 
than it would be possible to get in a beam-trawl, and as bait can usually 
be obtained at a moderate outlay, the lack of this is not an inducement, 
as it is in Europe, to adopt beam-trawling ; third, the flat fishes — 
several species of flounders, dabs, etc. — that occur ofiT the east coast of 

^Though it is trne that large tracts of the best fishing gronnds are too rough for 
beam-trawling, it nevertheless is a fact that there are extensive areas where trawls 
can be used, and shonld this form of apparatus ever be introduced into the fisheries of 
the United States, no doubt it will be found that grounds now little frequented 
may prove unexpected store-houses of wealth, so far as fish life is concerned. 
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the United States, and for the capture of which the beam- trawl is more 
specially adapted, are now of comparatively little value in our markets, 
and half a ton of them would scarcely bring as much as is obtained in 
London for a hundred pounds of soles. 

The following statement of the arrivals of fishing vessels at Boston, 
Mass., in a single day, and the quantity of fresh haddock or cod on 
board of each, shows what enormous captures of these fish are some- 
times made with trawl-lines. When it is understood that these fares 
of fish are often taken in a single day, and that a vessel seldom fishes 
longer than two or three days consecutively, it will be apparent enough 
that like results can not be obtained by using beam-trawls : <' Schooner 
Mabel Kennisan, Georges, 40,000 pounds haddock. Schooner Emily P. 
Wright, Georges, 40,000 pounds haddock. Schooner Oertie E. Winsor, 
La Have, 30,000 pounds haddock and cod. Schooner Col. French^ 
Georges, 45,000 pounds haddock. Schooner Hattie L Phillips, Georges, 
75,000 pounds haddock. Schooner Carrie and Annie^ Georges, 60,000 
pounds haddock. Schooner Rebecca Bartlett, Georges, 45,000 pounds 
haddock. Schooner Henry W, Longfellow, Georges, 60,000 pounds 
haddock. Schooner Eben Parsons, Georges, 60,000 pounds haddock. 
Schooner IHdo, Georges, 40,000 pounds haddock. Schooner Mascott, 
GeorgeSj 50,000 pounds haddock. Schooner A. R. Crittenden, Georges, 
35,000 pounds haddock. Schooner Mystic, Georges, 30,000 pounds had- 
dock. Schooner Charles P. Boynton, Georges, 40,000 pounds. Schooner 
Loring B, Haskell, Geor<::e8, 60,000 pounds haddock. Schooner Pen- 
dragon, Georges, 30,000 pounds haddock. Schooner lolanthe, Georges, 
30,000 pounds haddock. Schooner J. W. Campbell, Georges, 45,000 
pounds haddock. Schooner J. A, Garland, Georges, 60,000 pounds 
haddock. Schooner Clytie, Georges, 45,000 pounds haddock. Schooner 
Rebecca Bartlett, Georges, 50,000 pounds haddock. Schooner Edward 
Trevoy, Georges, 60,000 pounds haddock. Schooner Matthew Kenny, 
Georges, 50,000 pounds haddock. Schooner Tida I Wave, Georges, 50,000 
pounds cod. Schooner D. D, Winchester, Georges, 60,000 pounds 
haddock. Schooner Andrew Grimes, Georges, 30,000 pounds had- 
dock. Schooner Fannie W, Freeman, Georges, 60,000 pounds haddock. 
Schooner Annt6 D., Georges, 50,000 pounds haddock. Schooner Sarah 
C. WTiarf, Ipswich Bay, 35,000 pounds cod. Schooner Grover Cleveland, 
Georges, 25,000 pounds haddock. Schooner Rapid Transit, Georges, 
60,000 pounds haddock. Schooner Mary A. Clark, Georges, 50,000 
I)Ounds haddock. Schooner W. Parnell O^Rara, Georges, 40,000 pounds 
haddock. Schooner Carrier Dove, Georges, 45,000 pounds haddock. 
Schooner New England, Georges, 45,000 pounds haddock. Schooner 
Ethel Maud, Georges, 45,000 pounds haddock. Schooner Ellen Swift, 
(xeorges, 45,000 pounds haddock. Schooner Addie Wiiithrop, Georges, 
40,000 pounds haddock. Schooner Chester R, Lawrence, Georges, 50,000 
lH>ands haddock. Schooner Reporter, Georges, 75,000 pounds haddock. 
Schooner Phil. Sheridan, Georges, 60,000 pounds haddock. S^i^Uao^Vkftx 
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Oertie Evelyn^ Georges, 48,000 poands haddock. Schooner Edith Em- 
ery^ Georges, 60,000 pounds haddock.''* 

It is therefore evident that, with sach conditions prevailing, the 
beam-trawl can not be profitably employed off the Atlantic coast, even 
supposing extraordinary catches could be taken in it. However, should 
the demand for flat-fish increase in the future, which is extremely prob- 
able, it will doubtless be found that beam-trawling can be prosecuted 
off our eastern shores with profit and success, while, in a country having 
such a vast extent of sea-coast as the United States has, and sach 
varied fisheries, it is impossible to say what may not be done with an 
apparatus which is so effective as is the beam-trawl for the capture 
of ground fish. The fact that the ^^paranzella" has been profitably em- 
ployed on the Pacific coast is a matter of interest in this connection, 
and indicates that there may be, in that region, an opportunity to use 
the beam-trawl, which is a much more effective form of apparatus. 

' Boston Daily Herald, February 12, 1^86. The names ** Georges" and ^'La Have'' 
refer to Qeorges Bank and La Have Bank, where the fish were canght. 
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• 1.— RBPOBT VPOIV THE RBSIJIiTS OF SAIilflORT PliARTTIIVG IIV THE 

H171I80IV RIVBR. 

Bjr FRED IHATHER. 

In compliance with instructions from the IT. S. Commissioner of Fish 
and Fisheries, dated July 11, 1888*, I made, during the sammer and fall 
of 1888, an examination of the Hudson River from its mouth to the 
tributary trout streams of Warren County, N. Y., with a view of as- 
certaining the number of adult fish captured during the last season, 
and the possibilities of taking salmon eggs in sufficient numbers to war- 
rant the establishment of a temporary station for this purpose; with the 
object of learning the character of the small streams, and determining 
which give promise of the best conditions for developing the young fish 
during their river life ; and also for the purpose of obtaining informa- 
tion respecting the height and character of the natural and artificial 
obstructions to the ascent of salmon. The results of these investiga- 
tions are herewith presented. 

PLANTINGS OF SALMON. 

With the exception of some quinnat, or chinook, salmon planted in 
the Hudson ten or a dozen years ago by the New York Fishery Com- 
mission, which have never been heard from, I believe that all the plant- 
ings of Salmo salar in the river have been made under my immediate 
supervision. 

In 1880 1 suggested to the late Prof. Spencer F. Baird, then U. S. Com- 
missioner of Fisheries, that the streams of the upper Hudson had all 
the requisites for growing young salmon, and he agreed with me that it 
might be possible that the river had never been a salmon river because 
of the natural obstructions to the ascent of the parent fish. On 
January 16, 1882, 1 was ordered to try to obtain a hatchery near New 
York City for the purpose of hatching salmon for the Hudson, and 
secured one from Mr. Thomas Clapham, at Koslyn, on the north side 
of Long Island, about 23 miles from the city, and in the spring planted 
225,000 fry in the streams of Warren County, as well as some in other 
waters.* 

In January, 1883, 1 was appointed superintendent of the new hatch- 
ing station of the New York Fishery Commission at Cold Spring Har- 
bor, Long Island, and transferred the work of salmon hatching there, 
where jt has since been conducted. 

* Kept. U. S. Fish Commission, 1882, p. 876. 
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The following plants have been made in the tributaries of the river : 

1882 :.. 225,000 

1883 244,900 

1884 385,700 

1885 '319,100 

1886 297,573 

1887 140,450 

1888 440,000 

Total •2,052,723 

Where the odd figures occur I would explain that there was no pre- 
tense to actual count, but. from the measured number of eggs there was 
an actual count of the losses of eggs and fry, my men being instructed 
to keep such a record, and the loss being deducted left odd numbers, 
which were always added in the last shipment, except in cases of loss 
in transportation, when they were deducted from that particular ship- 
ment. 

The streams in which the fry were placed are good trout streams, but 
there exists great confusion as to their names ; for instance, while on 
this investigation, I asked Nat. Bennett, a well-known Adirondack 
guide, where ''Roaring Brook" was, and he said that it was only an- 
other name for '^ Thirteenth Brook." This happened at the North Biver 
Hotel, and the latter brook empties into the Hudson about 100 yards 
above, while others said that '^ Roaring Brook" was a tributary of North 
Greek. As it will be found that a brook by this name was stocked in 
four different years, I can not say which one received the two plantings 
of 1883, made by O. B. Hewitt ; nor that in 1884, by F. A. Walters, be- 
cause the men ai*e no longer in my employ, and I do not know their ad- 
dresses. The plantings in '< Roaring Brook," made in 1886 by G. H. 
Walters, and in 1888 by O. V. Rogers, were in the stream emptying 
into North Creek. Depending, as we must, on the natives for the 
nomenclature of these little mountain streams, we find that the names 
are much mixed, and the maps do not name these little brooks. My 
foreman, G. H. Walters, tells me that Eldridge Brook, stocked by him 
in 1886, is the stream also known as ^^Balm of Gilead," and that it had 
two plantings in that year in consequence of its double name. I have 
now a better knowledge of the smaller brooks, and will try to avoid 
confusion of this kind in the future. The following is a list of the 
brooks, with the numbers of salmon plaeed in them : 

Carres Brook, also called " Deleby Brook," which comes into the Hudson 
from the east, a mile or two above North Greek, the northern terminus 
of the Adirondack Railroad, is a good trout stream, and is one of the best 

* And 150 yearlings. 
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for planting salmon, as it contains insect larvsB and crustaceans in ap- 
parent plenty. It received the following plants : 

1882 35,000 

1883 49.800 

1884 39,200 

1886 119,600 

1887 49,000 

1888 50,000 

Total 342,600 

Olen Brook Hows in from the west Ut the station of the Adirondack 
Railroad called The Glen, and is some 20 or 30 miles below North 
Creek. It received 50,000 in 188:2 and 39,000 in 1884. It is said to be 
a good tront brook. 

Balm of Oilead Brooky also known as ^^ Eldridge Brook^" is a fine 
stream which comes into the river from the west, half a mile below the 
village, of North River, and received the following plants: 

1882 40,000 

1883 49,700 

1884 39,000 

1886 •58,973 

1886 '59,800 

1887 49,700 

1888 50,000 

Total 347,173 

Raymond Brook, — This is a good stream, which comes in from the 
west, 2 or 3 miles above North Creek and below Balm of Gilead ; it ap- 
pears in the earlier reports as ^' Ra^'mont.^ It had : 

1882 45,000 

1883 39,000 

1884 38,000 

1885 49,800 

1886 49,500 

1888 ■ 50,000 

Total 271,300 

Bohlee Brook. — This is not a good stream, because the lower portion is 
dry iu summer. It runs through the village of North Creek and is a 
strong stream most of the year. In 1888 it had 50,000 fry, but I would 
not recommend it for future stocking. There is another brook by this 
name which comes into North Creek. 

North Creek. — This is a good stream. It has a dam and a tannery at 
its month, in the village of the same name. It directly received: 

1884 38,900 

1887 41,750 

1888 -• 55,000 

p 

Total i 135,650 

'These two plants were made in the same hrook, owing to the coufusioo of names 
by the residents in recommending it. 
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Besides this it had plants in one of its tributaries, kDOwn as Bearing 
Brook, given below. 

Roaring Brook, — This stream is referred to on page 410, and I have 
reason to believe that all the plants made were in the tributary of 
North Greek, and not in Thirteenth Brook. Those of 1886 and of 1888 
certainly were. The stream received : 

1883 •67,400 

1884 38,800 

1886 59,800 

1888 50,000 

Total 216.000 

Thirteenth Brook. — A rapid stream, which comes from the west and 
empties at the village of North Biver. It is sometimes dammed for 
logging purposes, but was. avoided on the years when it was so used. 
It received : 

1885 t79,900 

1888 50,000 

Total 129.900 

Beaver Meadow Brook is a tributary of Indian Biver, which enters the 
Hudson in Essex County. The brook crosses the stage road from North 
Biver to Blue Mountain Lake, about 8 miles from the former place, and 
if the roads were better in the spring this would be a good point of 
deposit. In 1883 there were 39,000 salmon planted in this stream. 

Indian River received 36,200 in 1884. 

Minerva Brook was stocked in 1888 with 35,000 salmon at Olmstead- 
ville, Essex County. It is a tributary of the Schroon Biver, which enters 
the Hudson at Warrensburgh, some 20 miles, as the crow flies, below, but 
by the course of the river is nearly double that distance. This stream 
is a celebrated trout brook, and I strongly recommend it for salmon. 

Loon Lake empties into the Schroon at Starbuckville, Warren County, 
and received 38,600 salmon in 1884. I am not certain that lake plant- 
iugs are good for these fish. I prefer mountain brooks. 

Oulf Brook and Hokum Pond received 55,000 fry in 1882. Hokum Pond 
is in the town of Johnsburgh, Warren County, south and west of the 
village of North Creek. Its outlet is Mill Brook (not Mill Creek, in same 
county), which is tributary to North Creek. Gulf Brook empties into 
Mill Brook near the outlet of Hokum Pond. 

Kelso Brook was stocked with 37,000 in 1884. It empties into Min- 
erva Brook a mileabove Olmstead ville, iu Essex County, and is therefore 
tributary to the Schroon Biver. Another stream with the same name 
empties into Carr's Brook in the town of Chester, Warren County. 

Cedar River comes from the southwest and joins the Hudson in Essex 
County, about 3 miles above the point where Indian Biver comes in. 



* Two plants. 

t In the reports this plant was credited to North River. 
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It rises ID the Gedar Lakes, near the middle of Hamilton County, and flows 
northeast. Within a mile or two of its source, the West Canada Creek 
rises and flows off southwest to the Mohawk, and the south branch of 
Moose Biver, another tributary of the Mohawk, via Black River, rises 
within a mile and a half of the Cedar. In 1885 1 made a plant of 59,900 
salmon in the Cedar, where the stage road from North River to Blue 
Mountain Lake crosses it, just beyond the village ot Indian Lake. 
There was no logging on the stream that year, and the fish could have a 
run of a dozen or more miles up the river. 

Clendon Brook flows into the Hudson about 5 miles above Glens Falls 
and is an excellent stream for salmon. I have already recommended 
this stream, and at a meeting of the American Fisheries Society, in 
Washington, have shown young salmon from it which were caught and 
sent by Mr. A. N. Cheney, who, I think, also sent some to Mr. E. G. 
Blackford. It is a good trout stream, and is protected by its owners 
against public fishing. On the 23d of August, 1888, in company with 
Mr. Cheney, I visited the brook and we fished it for about half a mile. 
In an open spot we took a few chubs and a few little trout, which we re- 
tamed to the water. Following down the stream, through a dense 
growth of alders, we found a pool in which was a school of perhaps 
twenty fish, which Mr. Cheney said were salmon, and on casting his fly 
in it he took one, which proved to be a salmon of 7 inches in length. In 
another pool he took a second one, and by letting my fly drift down un- 
der the brush, leaving the rod back on tbe ground and holding the line 
in my hand, I brought one up where I could identify it before it broke 
loose. Mr. Cheney's fish were both returned to the stream. We then 
stopped. I had seen enough to assure me that the fish were there in 
numbers. 

Clendon Brook has received the following plants : 

1884 41,000 

1885 *59,700 

1886 19,700 

1888 50,000 

Total * 170, 400 

I can strongly recommend this brook for future plantings. It not only 
is a good stream for rearing the fry in, but is below several of the falls, 
e8i>ecially the great one at Jessup's Landing, which is a formidable one 
for a fish to go over, but which is dry in summer, owing to the water 
being used in the great paper mill at that place. (See account of 
Palmer's Falls, under the head of ^< Dams and obstructions.^) 

When I began the work. Professor Baird lefb the selection of streams 
to me, as I had a slight knowledge of the Adirondack region, but some 
of the brooks I did not know and depended on the opinions of the 
natives, judging that if they were good trout brooks they would do fur 

* And 150 yearliQg^. 
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salmon. I am, however, more indebted to Mr. Cheney than to any 
other man for this information, as well as that respecting the dams 
and obstructions lower down, as he has fished that coantry very exten- 
sively, and is one of our best-informed anglers. Stoddard's excellent 
map of the Adirondacks was also of use, but its scale does not permit 
the naming of the smaller brooks. 

Recapitulation of plantings since 1882. 



Carr'sBrook 342,600 

Balm of Gilead Brook 347, 173 

The Glen Brook 89, 000 

North Creek Brook 135, 650 

Raymond Brook 271,300 

Gulf Brook 55,000 

RobleeBrook 50,000 

Minerva Brook (including 

Kel8o) 72,000 



Beaver Meadow Brook 39,000 

Roaring Brook ^ 216, 000 

Clendon Brook •170,400 

Thirteenth Brook 129,900 

Indian River 36,200 

Cedar River 59,900 

LoonLake 38,60b 



Total 2,062,723 

CAPTURES OF SALMON. 

Up to 1888 it may be fair to consider only the three first plantings, 
which comprised 890,000 fry. In 1886 several salmon were taken, one 
by John B. Denyse, in Gravesend Bay, and three at the Troy dam, the 
weights ranging from 10 to 14^ pounds.t It has been estimated that a 
dozen or more were taken in that year by the fishermen. Mr. Blackford 
bought the salmon caught by Denyse, and displayed it on his stand, 
where it attracted great attetition as a Hudson River salmon. 

In 1887 many <' North River salmon" were sold in New York, and 
were reported to have been taken up the river, although I know that 
some were taken in Gravesend Bay. On November 1 of that year a 
spent male salmon was taken at Port Monmouth, N. J., and sent to Mr. 
Blackford. It was very poor, and while it measured 2^ feet in length 
it weighed but 7 pounds. The hook on the jaw was slight, and the 
sides were blotched with red, as is usual with a ripe or spent male. 

This year, 1888, 1 have met with some difficulty in interviewing the 
shad fishermen, who are the ones who catch them, because of a New 
York State law, enacted during 1887, which forbids their capture, ex- 
cept with hook and line. The law is as follows : 

Chap. 530, Laws of New York. 

AN ACT for the protoction and preservation of salmon in the waters of this State. 

Passed Jane 6, 1887, three-fifths being present. 

The people of the State of New York, represented in senate and assembly, do.enaot 
as follows : 

Section 1. No person shall at any time kill or catch, or attempt to kill or catch, 
salmon in the waters of this State with any device, or in any manner, save that of 
angling with lino or rod held in hand. 

Sec. 2. No person shall catch, or attempt to catch or kill, any salmon in said waters 
save only from the first of March to the fifteenth day of Augnst in each year. 

* And 150 yearlings. 

t Rept. U. S. Fish Commission for 1885, foot-note to page 110. 
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Skc. 3. Any peiaon using nets in that part of tbe Hudson River within the jaris- 
diction of this State, in fishing for other fish allowed to be taken therein by nets, 
shall upon catching any salmon immediately return and restore the same to the water, 
without injury. The foregoing provisions are not to apply to the operations of State 
or public hatcheries or to the artificial propagation of said fish by State or public 
authority. 

Sec. 4. Any i>er8on violating any of the foregoing provisions of this act shall be 
deemed guilty of a misdemeanor, and, in addition, shall be liable to a penalty of one 
hundred dollars or one day's imprisonment for each dollar of fine ; any informer to 
receive one-half of said fine. Actions for any violation of this act may be brought 
before any Justice of the peace in any county which borders on tbe river or water 
opposite where the offense was committed, without regard to channel boundaries. 

Skc. 5. All acts inconsistent with this act are hereby repealed. 

Sec. 6. This act shall take effect immediately. 

Being assured that tbe information was desired for the use of the U. 
S. Fish Commission, in order to judge of the expediency of continuing 
the planting of salmon fry in the Hudson River, many records of capt- 
ures were obtained, and they are all supposed to be authentic The 
names of the fishermen who took them incidentally in their shad nets, 
in New York waters, are omitted. 

Oravesend Bay. — The largest number of salmon taken by one man, 
which has come to my knowledge, is ten. These were captured in 
fyke nets set for shad in Gravesend Bay, which is a part of Lower Kew 
York Bay, between May 9 and 29. They averaged from 9 to 12 pounds 
each, the largest weighing 19 pounds. Eighteen more fish were taken 
in the same bay, making twenty-eight in all. Seven were caught by 
one person, four by another, three by a third, while four men took one 
fish each. 

Jiew York Bay. — There were twenty fish taken in the bay, weights 
not given. The following men took them : L. Kells, Greenville, N. J., 
3; H. Meserole, ditto, 4; J. Gelshion, ditto, 4; J. M. Minugh; Com- 
mnnipaw, N. J., 2 ; J. Woods, ditto, 1 ; J. McLaughlin, Jersey City, N. 
J., 1; George GriflSn, Pamrapo, N. J., 2; Van Buskirk & Titus, ditto, 
2; Bichard Cadmus, Bayonne, N. J., 1 ; total, 20. 

Princess Bay. — Three fish are recorded from this water : D. Finnegan, 
Morris & Brown, and W. M. Morris, all of Port Monmouth, N. J., each 
took one. 

New Jersey shore of the Hudson. — Five salmon were taken just above 
Weehawkeu by as many men or fishing partners, J. & J. Ludlow, S. & 
J. Ludlow, and U. Du Bois, all of Weehawkeu ; each took one salmon, as 
did also Henry Scott, of Pleasant Valley, N. J., and Barber & Wilson, 
of Alpine, N. J. 

From New York to Troy. ^By favor of Mr. E. G. Blackford I obtained 
the addresses of the men who fish for shaed in the Hudson, and was 
thereby enabled to go directly to the fishermen, which greatly simpli- 
fied the work in the different cities and villages by saving the time in 
making inquiries for them. Mr. Henry Burden, also one of the New 
York fishery commissioners, helped me to many facts conc^rvvvx^t.^^^ 



416 BULLETIN OP THE UNITED STATES FISH COMMISSION. 

catch aboat and above Troy. Mr. Burden has taken much interest in 
this matter, and was instrumental in getting a McDonald ftshway pat 
in the Troy dam by the State mainly for the passage of salmon, which 
had been seen jumping at the dam and had been netted below it in 
former years. Mr. Matthew Kennedy, of the city of Hudson, and one 
of the fish and game protectors of the State, as well as a shad fisher- 
man owning several nets and employing a number of men in season, 
gave me valuable assistance in reporting such salmon captures as had 
come to his knowledge. 

Matthew Kennedy says that eight salmon were taken at Hudson by 
two parties, and the fish wore returned to the water alive. He saw the 
fish, and his men caught some of them. His nets were old and tender 
and the salmon made holes in them, but if the nets had been stronger 
a great man^^ more would have been taken. If the striped bass were as 
plenty about Hudson as they were a dozen years ago that fish would 
have been credited with making the holes, but the bass are scarce now, 
and he believes that salmon made them, for they were two small to 
have been made by sturgeon. Four of these fish were taken on one day 
in rough weather, and Mr. Kennedy thinks it worthy of note that all 
the others were taken when the water was rough. They were caught 
between the 1st and 14th of June. The water in the river was very high 
up to the middle of May and but little shad fishing was done until after 
that date. 

Stockport — At Stockport four fish were taken, the weights of the same 
not being reported, and at New Baltimore three fish weighing 40 pounds, 
or an average of over 13 pounds each. At this point the channel is 
shallow and the nets* are short, and salmon can escape them better than 
in most places. 

At the following places I learned of fish being taken. The towns are 
given as found on my note-book, without regard to their geographical 
sequence. In some cases it was not possible to learn the names of the 
captors, nor the weights of the fish. Highland Falls, one ] MulPs Fish- 
ery, seine, two, 11, 11^ pounds; Oat^kill Point, seine« one, 15 pounds; 
Cornwall, one, 9 pounds ; Barrytown, drift net, two, 10^, 13 pounds 
(several persona intimated that more were taken at this place but were 
cautions about giving information for fear of being called on as wit- 
nesses) ; Kingston Point, drift net, two, 10, 8 pounds; North Staats- 
burgh, two, 10,12 pounds; Hyde Park, drift net, one; Elmore's Dock, 
drift net, two, 10, 18 pounds; Newburgh, one ; Verplank's (Stony Point), 
three, 12^, 11 J, 15 J pounds. , 

Troy, — As before stated, Mr. Henry Burden kindly volunteered to 
get the needed informatioivat thi^ place, and his knowledge of men and 
locality enabled him to work the field better than a stranger could. I 
went out with him to a fisherman's floating house one day and found 
that the man in charge was very suspicious, and if he or his friends had 
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caogtat any salmon tbey were not going to expose themselves to a fine 
by telling it. Mr. Burden writes me as follows : 

224 Third Street, Troy, July 30, 1888. 
Mr. Frxd Mather: 

Dear Sir : The catch of salmon in the Ticinity of the Troy dam for the season of 
1888 was twenty-six, varying in weight from 5 to 26 pounds. This number was known 
to have been taken, but the person who obtained the information thinks that more 
were caught. 

Very truly, 

Henry Burden. 

Of the salmon in the lower river, Forest and Stream of May 17, 1888, 
said: 

Up to Saturday last fourteen salmon have been taken in the Hudson River between 
Commnnipaw and Tonkers. The largest one weighed 10^ pounds and the smallest 8 
pounda. They were taken by the shad fishermen in gill nets, and were therefore too 
badly injured to be returned to the water, as the law requires. The fisherman who 
took the fish at Tonkers did not know what it was, and on cutting it open fonnd that 
it was red inside and threw it away as uneatable. The stocking of the river, begnn 
by Professor Baird, is being continued by Colonel McDonald, and about 440,000 will 
be planted this spring from the Cold Spring Harbor hatchery. Over half of the fry 
have already been planted in the trout streams of Warren County, and the end of this 
week wiU find them all in the tributaries of the upper river. The experiment seems 
to be proving successful in spite of the doubters. 

The Troy Times of May 26 said : 

This momiog W. £. Hagan, of the Fish and Game Protective Association, reported 
to District Attorney Griffith that a salmon had been caught at the State dam in a net. 
The catch of salmon in this way is a violation of chapter 530, Laws of 1887. The pen- 
alty is $100 fine or thirty day's imprisonment, at the option of the magistrate. A fine 
of $25 is also to be imposed on any person having in his possession a salmon canght in a 
net. The salmon was in the possession of McOrath &, Laflam, fish dealers at the Fulton 
Market, Troy. They said they purchased the fish from William Askins, who canght 
jt. The fish had been sold to a citizen, but when the lattor was told that it would be 
a violation of law to receive it he declined to accept the salmon. District Attorney 
Grifllth sent Officer Forest after Atkins, who said he did not know that he had violated 
any law. He was admonished to refrain from fishing for salmon with a net hereafter, 
and as this was the first case reported, it is not probable that Askins will be prose- 
cuted. The same law prohibits fishing in the Hudson River on Sunday, and the 
ageota of the Fish and Game Protective Association called on Superintendent Willard 
and requested that the law be enforced within the city limits. The superintendent 
said he would direct the police to enforce the law. The salmon caught at the dam 
weighs 20 pounds. 

MechanicsviUe.^-Some fish went over the Troy dam in the Jnne rise 
and got ap as far as Mechanics ville, where the dam is high and im- 
passable even at the greatest floods known. Concerning this I have 

received the following letter : 

» 

Glens Falls, N. T., July 24, 1888. 
Mr. Fred Mather : 

Dear Sir: Mr. A. C. Johnson, of Mechanics ville, N. T., writes me that the salmon 
sre below the dam at that place. He saw five at one time yesterday, and one was 
found dead last week, which weighed 12^ pouq4^ He says that the boys want to 

BuU. 17. a. F. C, 87 ^27 ' 
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shoot or spear tbem, but he does not mean that they shalL The water is low, and the 
fish c%p not pass the dam. He skjs they are all big fish. There is a necessity forfiah- 
ways in order to let the fish ^t to the breeding gronnds, and the dam should be 
watched iu order to keep the fish from being destroyed. The people should be in- 
structed to let the breeding fish alone in order that they may be benefitted hereafter. 

A. N. Chenxt. 

There was a minor that several salmon had been dynamited at Me- 
chanicsville, and the following letters relate to this : 

Troy Club, August 16, 1888. 
Mr. Fred Mather : 

Dear Sir : On my retnm home from Rochester I foond a letter from Mr. A. N. 
Cheney giving an account of the dynamite outrage at Mechanicsville, and stating that 
he had written the Lake George game constable to go over there and investigate. I 
visited Mechanicsvllle a few days ago, with the bnilder of the Troy fishway, to look at 
the dam at that place. I saw Mr. A. C. Johnson, the person who reported aboat the 
dynamite to Mr. Cheney, and he said that no game constable had been there and that 
it was now too late to fasten the crime on any one from the evidence on hand, althongh 
suspicion pointed strongly to two prominent citizens of the village. He said that 
thtee salmon, weighing from 8^ to 12^ pounds, were found dead floating about the 
day after the dynamite was used. 

Mr. Johnson also reported that a salmon was taken there recently on a trc^ng- 

spoon. I never heard of such a case, and can hardly believe it. Will investigate 

further and try and find out about it. 

Henry Burdxn. 

Troy, N. Y., Xovemher 12, 1888. 
Mr. Fred Mather : 

The name of the man who took a salmon with a trolling-spoon is John Connors. He 

is employed in the Fitchbnrg car-shops at Mechanicsville. 

Henry Burden. 

Newburgh Bay, — A newspaper slip, sent me by a correspondent, said 
that Mr. Eugene B. O'Sallivan, who lives at Fishkill Landing, canght 
a salmon weighing 9f pounds with a fly, and sold it to Thomas Talbot, 
a fish dealer at the latter place. This was important if true, and in 
conversation with State Game Protector Willett Kidd, I told him of it. 
Mr. Kidd kindly looked the matter up, and found that the fish was taken 
in a shad net. 

necapitnlnfwv of eapiuresi. 

Gravesend Bay 2^1 Kingston Point 2 

NewYoikBay 20 North Staatsburgh 2 

Princess Bay 3 Hyde Park 1 

New Jersey shore 5 ! Elmore's Dock 2 

Hudson City 8 Newburgh 1 

Stockport 4 ' Newbnrgh Bay 1 

New Baltimore 3 • Verplank's 3 

Highland Falls 1 ' Coinmunipaw to Yonkers 14 



Mnlls' Fishery 2 

Catskill Point 1 

Cornwall 1 

Barrytown ^... 2 



Troy, below the dam 26 

Mechanicsville 4 



Total known „, X34 
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I have no doubt that four times this number were taken by the »had 
fishermen, who, as before stated, are very cautious about giving informa- 
tion. 

PROSPECTS FOR SPAWN GATHERING. 

There are but two places where the fish have been taken in sufficient 
numbers to enable us to get some spawning fish. These are Troy and 
Gravesend Bay. At Troy a number could be caught or bought from 
the shad fishermen. At Gravesend Bay they might be kept alive by the 
fishermen until the season was over, and then be purchased. The fish- 
ermen at this place did not know of any law on the subject, and openly 
sold their fish in the New York markets, receiving from 25 cents to $1 
per pound, the last figure being for the first two or three fish taken. 

I do not think the water in the Hudson below Troy is cool enough to 
pen salmon. Between Troy and Mechanicsville there are deep, cool 
spots which I think would answer. Mr. Burden thinks that the trout 
ponds at Cold Spring Harbor would be the best place to keep those capt- 
ured in the lower river until the spawning season, and in this I agree 
with him. At Mechanicsville the fish would require watching night and 
day, but this might be done by watchmen at the mills, or an inclosure 
might be made in the tail-races of the mills where it would be difficult 
of access. I believe that some eggs might be taken next season, but 
experiment only would determine the number and the cost of obtaining 
them. If the operations were confined to the upper river a few might 
be obtained at Hudson, through Matthew Kennedy, and taken up in a 
fish-car to add to the Troy catch. If the lower river was to be worked 
for fish to store at Cold Spring Harbor, a small sail-boat with a well in 
it would be needed. 

POLLUTIONS OF THE RIVER. 

In my opinion ordinary house or water-closet sewage does no harm 
to fish in a big river. In proof of this, I would call attention to the 
fact that shad have increased in the Hudson, through artificial culture, 
in spite of the growth of cities along its banks. Chemical works pol- 
lute the water to some extent, but the injury depends entirely on the 
relative amounts of chemicals and water. A poisonous stream enter- 
ing one Side of a river does not mix at once with the whole stream, but 
continues down one shore, and is finally precipitated and becomes 
harmless. The poisoned water would kill a fish entering it, but the 
instinct of the fish teaches it to avoid it. At times the muddy water 
of the Missouri Kiver can be seen for many miles below its junction with 
the Mississippi, and this will serve to illustrate this point. 

The paper-mills formerly poured great quantities of chloride of lime 
in the river, and this substance was claimed, rightfully or otherwise, to 
be the cause of the decrease of shad in the Connecticut River some 
years ago, bec£^use of the paper-mills at 3outh Sadle^ Falls, Mass, 
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There are paper-mills on the Hudson from Troy up to Jessup's Landing, 
both nnmeroas and large, but in all of them that I visited I was told 
that the u^e of chloride of lime had decreased to a mere filM3tion of 
what was formerly employed. In these mills wood-pulp is the basis of 
paper, and it does not require the bleaching that other materials do, 
and, as one manufacturer said, " We do not use as much chloride of 
lime in a month as we did in a day before we began using wood-pulp, 
and you will find that this is the rule with all the paper-mills.'^ In con- 
versation with other paper manufacturers they confirmed this state- 
ment, and therefore there is now less than 4 per cent, of poison from the 
paper-mills than there was before wood-pulp was used to make paper. 

DAMS AND OBSTRUCTIONS. 

The first obstruction that a salmon meets in the Hudson is the State 
dam at Troy, which barred their ascent until in June last, when a rise 
in the river gave 2 feet of water on the crest of the dam, and some sal- 
mon went over it. These are the fish referred to above, seen at Me- 
chanicsville. The State legislature made an appropriation for a fishway 
in this dam, and one was built last summer after the 'salmon run was 
over, by the McDonald Fishway Company. After the completion of 
this fishway I was in Troy, but the water was too high to see the struct- 
ure, which, I am informed, is substantially built, and is complete in 
all respects. This form of fishway differs in principle from all others, 
and from a study of fishways in Europe and America I believe it to be 
the best in use. I have drawings of all the different fish passes in the 
world, some of which have never been published, and some of them 
are very odd. When in charge of the department of Amerioan fish- 
culture at the International Fisheries Exhibition, held at Berlin in 
1880, 1 gathered a mass of material, which was never published because 
the Government did not issue a report of that exhibition, and among 
my sketches are some odd fishways in the English department. Allow- 
ing me to judge, I will say they were, some of them, of a most primi- 
tive sort, and of little use to most fishes. I merely cite this to show 
that I have paid attention to the construction of fishways, and have a 
knowledge of the principles of all thfe different fishways, without pro- 
fessing to know anything about the practical building of one. From a 
study of working models I am satisfied that the McDonald fishway is the 
easiest of ascent of any. I have seen a model of a catamaran actually 
go up one by the force of the side currents, while the water in the mid- 
dle of the fishway was a turbulent rapid, gradually working down, but 
checked at every foot into a semblance of a mountain torrent. 

I think, and so said in print a dozen years ago that fish will find the 
entrance to a fishway with greater certainty if it is at the foot of the 
dam, instead of below it, and would therefore advocate the building of 
a fishway above the dam, if possible to do so. 

Mechanicsville, — The dam at this place is 9 miles above the Troy dam^^ 
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and the water between tliem is a spleiulid scries of salmon pools and 
rapids. It was at the foot of this dam that several salmon were seen 
jumping by a Mr. Gr<5ene, residing there, and* where a 12pound salmon 
(not elsewhere reported) was found dead by George Baxter. The bed 
of the river here, as well as above and below, is a slate formation. The 
dam is 15 feet high, built of stone laid in cement. I looked the dam 
over, in company with Commissioner Henry Burden, and settled on a 
place where a fishway could be placed. Later Mr. Burden visited the 
dam and wrote me as follows : 

Troy, N. Y., August 18, 1888. 
Mr. Fred Mather: 

Dear Sir : We found a now plac« to locate a fishway in the Mechanicsville dam, 
and that is alongside of the stone wall forming the canal from which the mill-wheels 
take water. The gates at the head of this canal are always open, so that iish could 
^et through to the river ahove. If there is no pollution in this canal I think a fish- 
way conld he huilt as cheap, if not cheaper, than the one at Troy. It would he out 
of the way of ice, and would not cut into the main dam. 

Sincerely yours, 

Henrt Burden. 

Stillwater, — This place has a dam made of logs, with an 8-foot per- 
pendicular face, and it is 3 miles above Mechanicsville and 15 miles 
below the Fort Miller dam. Although the dam is 8 feet high on the 
west side of the river, it is not a foot high on the east side, and before the 
dam at Mechanicsville was built suckers and river herring (alewives) 
went over it in the spring. No fishway is needed here, because in or- 
dinary seasons, while fish are running, they can pass this dam. Surely 
a salmon will have no trouble with an obstruction which a sucker can 
pass. A fishway at Mechanicsville would give the salmon a clean run 
from Troy to the next dam, a distance of 27 miles. 

Thompson's Mills (P. 0.). — The Saratoga State dam is at this place, 
2 miles below the Fort Miller dam, and it is of stone, 824 feet long, 9^ 
feet high, with an apron of 10 feet. There are no falls here, only " rifBs,'' 
or swift water, below. In stages of high water there is moderatjsly 
deep water below, which would serve as a resting place for salmon. 

Fort Miller. — ^The dam here is a wing-dam, 10 feet high at one end 
but only 18 inches at the other. It is of wood, with a square face, and 
wonld not obstruct the passage of salmon. It is 2 miles above Thomp- 
son's Mill. 

Fort Edward. —There is an old wooden dam here, made of log cribs, 
which will soon require to be rebuilt, as it is much decayed. The dam 
is 16 feet high. There are good pools just below it, which have 14 feet 
of water in them at low water. There is a " spill- way ^ in the dam, 
through which all the water goes when the river is low. This is for 
the passage of logs in surnmer. Below the dam is a great bed of saw- 
dust, on the east bank. 

Bdker^s Falls and Bam. — ^These falls are at Sandy Hill, a few mUes 
below Glens Falls. It is said that before there were any dams on the 
river the shad came up as far as this, but could go no farther. I heard 
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this tradition from several i)ersons, hnf can not say more. The falls 
are slate-rock and fall o8J feet in about 500 to 600 feet, the exact height 
having been obtained from Allen Brothers, paper mauafactarers. A 
pool below, where the shad formerly stopped, is said to be 70 feet deep. 
Half way up the falls is a i)Ool about 125 by 75 feet, and apparently 15 
feet deep. The dam on top of the fall varies from 3 to 8 feet in 
height. Above this dnm, within half a mile, is Richard's dam, the in- 
tervening water being broken, falls perhaps 9 or 10 feet in that dis- 
tance. This second dam is 11^ feet high, is new and made of hewed 
logs, with a spill-way at the deepest part of the river. 

Glens Falls and Dam. — The falls are hard stratified rock, and at low 
water the descent from the crest of the dam is 40 feet, in a distance of 
150 feet. There are several steps and pools ; in some of them the verti- 
cal distance is not over 30 feet. In the center it is higher and conse- 
quently the great body of water flows to each side. I saw it on Augast 
23, and the river was then exceptionally low. It looked at that time 
to be practicable to make a passage for fish part of the way in the rock. 

State Dam^ (it Feeder Dam. — This is 1| miles above Glens Falls. It 
feeds the Champlain Canal and runs two saw-mills. Its height is 13 
feet and 10 inches, and it is built of wood with an 18-foot apron. 
Water goes over this dam until July, when the brackets are put on and 
the water is all used by the canal and the mills. From this dam to 
Clendon Brook, above, is 5 miles by river. 

Palmer^s Falls. — These are at Jessup's Landing. The dam on the 
crest is 25 feet high, then rapids for a distance of 100 feet, more or less, 
and a sloping fall of about 50 or 60 feet. It is So feet from the pool 
below to the foot of the dam. In dry times the enormous paper-mill 
takes all the water in the river, but when I saw this fall, November 
22, it was a terrible place to think of going over, either for a salmon 
or a man. While building the dam in this wild mountain gorge two 
men went over the falls. One was killed and the other was so badly 
injured that he has never fully recovered. If the salmon planted above 
this fall go down safely they can go the rest of the way without injury. 
I confess to being doubtful about it and begin to think that possibly 
Clendon Brook may have supplied a good share of the fish that have 
grown to maturity, for this fall surprised me with its violent rush through 
a narrow pass and its lack of a deep pool to receive the falling waters. 
I do not see how a living thing could escape beiu^: battered to death 
on the many exposed rocks, and especially at the foot of the dam, 
where there is a sheer fall of 25 feet and a shallow pool. 

BocJcwelVs Falls. — These are at Luzerne, or Hadley. The village is 
on both sides of the river, in diiferent counties, and has two names. 
This is the last obstruction on the river. The dam is 15 feet high 
on the west bank, and runs to nothing on the east bank. A salmon 
could go over it with ease, if it could get here. The Sacandaga Biver 
enters the Hudson about 200 yards below these falls. 
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CONCLUSION. 

While I have expressed surprise that anything could live after pass- 
ing Palmer's Falls I do not wish to be understood as saying that it is 
impossible for it to do so. The varying current, which would dash a 
man to pieces on the rocks, may be safely run by a salmon going down 
tail first and keeping steerage way all the time by a vigorous up-stream 
motion, but if one simply looks at these formidable falls with the 
idea that a salmon would go down them as he or any other mammal 
would, he would shudder at the thought. The fact that all fishes go 
down stream, in rapid water, tail first, when not hooked or frightened, 
must save them many a contusion, which a cow would get. I have 
seen a trout go over a small dam, when, of course, it did not know what 
might be below, and it would back down until its fear would cause it to 
resist the rapid current, and so would feel of it, always heading up- 
stream, until at last it let the water have its way, in part, only, and 
with head upstream and caudal fin in active motion, it was prepared 
to meet the wild rush of water with such muscular energy as it could 
muster. Taking this view of the case it is possible that young salmon 
may safely go down any impediment in the Hudson, but, if they go 
down at a low stage of water, when the whole river is turned into the 
wheels of the mills, " ay, there's the rub," for in that rush of turbines 
what grinding comes when salmon have "jumped this bank and shoal,'' 
is more than we can say. 

While holding fast to that which is good, and this means stocking 
the streams which have reared fish and sent them to sea in sufficient 
numbers to return again, I would suggest that the Sacandaga River be 
stocked. I know that its lower waters, especially below Mill Creek, 
where the new hatchery of the New York Fish Commission is located, 
contain pickerel (JEsox luciu8)j but so does the Hudson, from Albany, 
up to above North Creek. If the Sacandaga is to be stocked I would 
say that the nearest way to reach its headwaters is via North River, 6 
miles above North Creek, where the Adirondack Railroad ends, and 
thence by wagon to the "Drake Place," 3 miles east of Oregon, and 
make the plant in Diamond Mountain Brook and in Siamese Brook, and 
also in Buck Meadow Brook and Botheration Pond. The latter is the 
head of the Sacandaga River. There is no need for me to write an essay 
on the benefits of planting salmon in the headwaters of streams where 
they get insect and crustacean food and escape their larger enemies. 

I think that the tributaries of the Hoosic River, which enters the 
Hudson as low down as Stillwater, and other streams in Washington 
County, N. Y., might prove to be good rearing streams for salmon, but 
I have no personal knowledge of them. The same might be said of 
streams in the Catskills, of which I also know little beyond the fact 
that there are good trout streams there. If it is desirable to extend the 
number of streams to be stocked or to substitute others for those which, 
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iu my opinion, are not as good as they should be, then some competent 
person should make an examination of other brooks. 

I do not know at what time of the year the young salmon go down 
past the obstructions named. If they go at low water, when at several 
places the groat body of water goes through mill-wheels, many of them 
may be killed ; hence my suggestion of stocking some streams lower 
down. If^ however, the fish make the descent of the upper river at 
times of high water they have the choice of going over dams or through 
wheels. However this may be, some have escaped, and the stocking of 
the Hudson with salmon is one of the successes of fish culture with 
which I feel proud to have been connected. 
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II9«— SOniE RBA80IV8 WfllT THE FISnERIIIKIV OF NOVA SCOTIA PBB- 
FBR TO VSB SAIiT CliAIHS (HUTA ABENARIA) FOR BAIT Ilf THB 
BANK HANB-IilNE COD FISHBBIBS.^ 

By J. DT. COE.E.IIVS. 

Aboat tbirty years ago the method of fishing with hand-lines firom 
dories was adopted by those cod fishermen of the United States who 
resorted to the Great Bank of Newfoundland and to other large fishing 
grounds lying east of the sixty-third meridian of west longitude. This 
dory fishing superseded the method of fishing with hand-lines from the 
deck of a vessel, and, since the men could work over a larger area in 
their boats, more prc|^table returns were obtained than could be secured 
by the old-fashioned style of fishing. 

In recent years Nova Scotia has employed many vessels in the dory 
hand-line cod fishery on the ocean banks. The rapid growth of this 
fishery irom that province is probably largely due to the decline of the 
Labrador cod fishery and the fact that excellent fares of cod can be 
obtained by this method of fishing, with comparatively small expense 
for outfit. 

The dory hand-line fishermen of Nova Scotia, like those of New Eng- 
land, use for bait salt clams (Mya arenaria). This is the ha,\t par excel- 
lence of the dory hand-liner, and to say that a vessel will engage in the 
bank hand-line cod fishery is to say that she will carry a supply of salt- 
clam bait. 

A sufficient quantity of this kind of bait can be obtained only in the 
United States. It is true that the soft clam occurs in the British Prov- 
inces, more especially in the Bay of Fundy, but nowhere is it abundant 
enough to furnish a supply much beyond that required for the tables 
of the local residents. The eastern limit where it is found sufficiently 
abundant for bait purposes is at Machias, Me. In the Machia« customs 
district 20,100 bushels were dug in 1880, while the product of the East- 
port customs district during the same year was only 1,500 bushels. 

**In the Bay of Fundy, however, they were constantly dug in sufficient 
quantity for household use," remarks Ingersoll. But the same authority 
states that the << absence of extensive mud flats bordering the sea along 
this precipitous and rock-bound coast makes it unsuitable for the growth 
of clams to any great extent until the Bay at Jonesport, Me., is reached, 
where, between that town and Bogue Island, are very important dig- 
gings.''* 

It will thus be seen that the procurement of salt-clam bait from the 

. ' 

^ These notes were prepared for the use of the Comniissiouers who negotiated the 
fishery treaty between the United States and Great Britain in the winter of 1887-'dS, 
and which was rejected by the Senate of the United States. 

*The Fishery Indastries of the United States, sec. v, Vol. 2. The Clam FisherieSy 
by Ernest Ingersoll, p. 584. 
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region east of Machias is practically out of tlic question, and the limited 
quantity which might be obtained by special exertion would cost more 
in time or money than any fisherman could afford. 

But, even if the question of cost was not considerea, it is doubtful if 
enough of this bait could be dug in Canadian territory to supply more 
than one-tenth of the provincial vessels which use it. 

The reasons for the use of salt clams for bait are substantially as fol- 
lows : 

First, and possibly the principal reason, is that, considering the re- 
sults obtained, the method of hand-line dory fishing and the use of salt- 
clam bait has been found the most economical method, both as regards 
the cost of outfit and the utilization of time. 

To particularize: A vessel fitting for a hand-line cod-fishing trip to 
the eastern banks will carry one small dory (usually 13 feet long on the 
bottom) for each member of its crew, exclusive of the captain and cook. 
Thus a schooner having fourteen men in her crew will carry twelve 
dories. These will cost, including oars, etc., about $22 each, or a total, 
of $204. The hand-lines are comparatively inexpensive, and the whole 
outfit of boats and lines would not much exceed $350. 

The expense for bait (say 50 barrels of clams, at $5 to $6 per barrel) 
will vary from $250 to $300, and may possibly exceed that amount io 
some cases, though it is likely to fall l>elow it. 

To fit a vessel for trawling (the only other method pursued in the so- 
called bank cod fishery) will cost from $1,000 to $1,300 for boats and 
other apparatus, while the expense for fresh bait is generally much 
greater than that incurred by a schooner of the same size employed in 
hand-line fishing. 

It will thus be seen that from $700 to $1,000 are saved in the outfit of 
a dory hand-liner as compared with the trawler. And it is easy to see, 
also, that if the former gets the same amount of fish, which is often the 
case, the profits of th^ voyage will be that much greater. 

It is an important consideration that the use of salt clams prevents 
the fishermen from losing any time in looking after supplies of bait, since 
all that is nee<led for the voyage is carried on board, and it is so well 
preserved that it will not deteriorate. When " baitings '^ of fresh her- 
ring, squid, or capeliii must be obtained, much time is often lost in 
waiting for these species to "strike in'' near the harbors where the ves- 
sels go to seek them. It is not uncommon for vessels which depend 
solely on getting supplies of fresh bait near the land to spend more time 
in quest of it than they do in fishiug on the banks. 

This being the case, it follows that though the daily catch of a vessel 
using salt clams may be somewhat less than that of one having fresh 
bait (while both are fishing together), the monthly catch of the former 
might still be the largest. 

It will thus be seen that both time and money are saved by the 
method of dory hand-line fishing. It would take too long to show here 
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why this method has not been more auiversally adopted, bat it may b% 
said that the chief reason, so far, has been that the fis^h taken are some- 
what smaller, on an average, than those caught on trawl lines, and the 
demand for large cod in the American markets has heretofore offset 
some of the advantages to be derived from the less expensive hand-line 
fishery. 

Second. As previonsly stated, up to the present time salt clams are 
preferred to any other bait that can be carried on a vessel for the bank 
hand-line fishery. 

Salt squid have sometimes been used, but these make far less desira- 
ble bait, and I have known of no instance when the fishermen did not 
depend for the successful issue of a voyage upon having a supply of 
salt clams. 

It is unquestionably true that if a full supply of fresh bait, suitable 
to the cod, could be obtained each morning on the bank, direct from the 
water^ it would be found far more profitable to use it than it would be 
to use salt clams. And it is a well-known fact that the hand-line fish- 
ermen do use such fresh bait as they can procure on the fishing ground, 
often mixing this with their salt bait, or, if the supply of fresh material 
is sufficient to warrant it, they employ no other lure. Sometimes enough 
squid are caught to furnish all the bait required, and at other times the 
contents of the cod's stomach (bank clams, lant, and capelin) are care- 
fully secured to use on the next day. Occasionally birds may be caught 
to eke out the supply of bait, or a porpoise may be killed for the same 
purpose. But birds and porpoises are more in favor with that class of 
cod trawlers called '^ shack fishermen" than they are with the band- 
liners. 

But, though it has generally been found desirable to utilize such sup- 
plies of fresh bait as could be obtained on the fishing grounds, it thus 
far seems that fresh frozen or iced bait — carried out from the land— 
can not be advantageously used by the hand-line fishermen. 

The reason is this: While fish or mollusks taken fresh from the water 
will generally keep in pretty fair condition through the day, so that 
they can be used successfully by the dory fisherman (who, of course, 
has no means of protecting his bait from the effects of exposure to the 
air), bait which has been frozen or iced will speedily deteriorate when 
exposed to atmospheric action in spring or summer. Placed unpro« 
tected in an open boat, as it necessarily must be for the dory fishermen, 
it becomes offensive and worthless before the day's fishing is fairly 
begun. 

For this reason, and also because the cod on the eastern banks is 
specially fond of mollusks, the salt clam, which always retains its flavor, 
is really far more attractive to the fish and more serviceable to the 
fishermen than fresh bait which has been packed in ice. In a word, it 
is believed that more fish can be caught by a crew of hand-line fisher- 
men who are provided with salt clams than can be taken by a similar 
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crew hiiviDg freab iced bait ; aad this, too, wbeo both are at work, and 
excludiDg from tbe qneation the loss of time, etc, which meet resnlt 
^ODi tbe attempt to obtain supplies of fresh bait from the baiting sta- 
tions of the Britiab Provincea, 

Tbe reasoD why fresh bait packed in ice can be more saccessftally 
uaed by the trawl fishermen aud band-Uaera who fish on George's Bank 
f^om the decks of their vessels is becaase it is seldom exposed to tbe 
air very long before it is pnt into the- water.' 

As an example of tbs success which is sometimes attained by the use 
of salt-clam bait, both in tbe hand-line and trawl fisheries for cod- 
and as an illustration of the importance to American fishermen of this 
resource for a bait supply, tbe following list of catches is given, made 
by vessels which arrived at tiloocester, Mass., from bank trips in tbe 
early part of tbe season of 1887. 

As will be seen, large fares were obtained by these vessels, and that, 
too, in tbe spring, when very little, if any, firesh bait conld be obtained 
on the fisbiug ground. 

VcMeh o/ the tfew England codfitking fleet luing lalt-elam bait, QTiiif, UST. 
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New England fishing vessels visiting those banks in 1887 carried salt, 
clam bait, many using no other. Some vessels, up to June 1, used 
salt-clam bait anil bank claina taken from the fish caught. From Jnue 
1 to August 15 tbey used salt clams and such other material as conld 
be obtiiined on the banks. From August 15 to the close of the season 
squid were found in great abundance on all the banks. 

On some of the trips of the season some of the vessels carried salt 
clams and frozen herrings. 

I For details of tbtj dory h^Dd-liue cod fishery see the chapter on the " Book Haod- 
line Cod Fishery," pages liZ to 133, Vol. 1, sectiou 5, of tbe quuto report on the Pish- 
eriea of the United StAtes. 
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«3«-A BBTIBW OF TKB 1IIACKEBE1.8 (SCOSIBBINiE) OF ARIEBICA 

AND EI7BOPB. 

By FI^ETCHER B. DRESSLAR and BERT FESI.ER. 

In thia paper we give the principal synonymy of the genera and spe- 
cies of the family Scomhrince^ found in America and Europe, together 
with analytical keys for the separation of the genera and the identifi- 
cation of the species. 

The specimens studied by us belong to the museum of Indiana Uni- 
versity, and were mostly collected by Professor David S. Jordan. Du- 
plicate series of most of the species are in the U. S. National Museum. 

The paper was prepared under the direction of Dr. Jordan, to whom 
we are indebted for aid of various kinds. 

We adopt the family of Scombridw as defined in Jordan and Gilbert's 
" Synopsis of the Fishes of North America.'' The true mackerels belong 
to a subfamily, or perhaps family, Scombrime, which may be defined 
thus : 

Body elongate, little compressed, covered with small scales or partly 
naked; the scales about pectoral region generally enlarged, forming a 
"corselet." Lateral line always present, usually more or less undulat- 
ing. Head conical. Mouth terminal, rather large. Premaxillary not 
protractile; maxillary with no supplemental bone. Jaws armed with 
sharp teeth, of varying size and form. Opercles without spines or den- 
ticnlations. Uill-openings wide, a slit behind the fourth gill; gill- 
membranes separate, free from isthmus. Pseudobranchi® large. Bran- 
chiostegals 7. Dorsal fins separate, the spines slender, decreasing in 
length and strength posteriorly ; depressible in a groove; second dorsal 
ofsoft rays similar to anal; softdorsal and anal followed bya series of de- 
tached finlets. Caudal peduncle long, slender, usually with lateral keel. 
Caudal fin large, very deeply forked ; caudal lobes narrow, abruptly 
diverging. Ventral fins thoracic, of moderate size, 1, 6. Yertebrje nu- 
merous, 31 to 66. Pyloric coeca present, numerous. Air-bladder small 
or wanting. Sexes similar. Coloration always metallic, often very bril- 
liant. Fishes having a wide range. This definition excludes Qempylus 
and it« relatives, elongate species, destitute of finlets, intermediate be- 
tween the true Scombrince and the Trichiurince. There are in ScambrinWy 
as here restricted, nine genera and about sixty species. 

In addition to the eight below-mentioned genera is an Asiatic genus, 
Orammatorcyntis, which differs from Albacara in having a doable lateral 
line and fewer dorsal spines and finlets. 
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ANALYSIS OF AMERICAN AND EUROPEAN GENERA OF SCOMBRIN^, 

Finlets present (5 to 10 in nnmber) behind soft dorsal and anal ; body 
not greatly elongate. {Scomhrince.) 

a. Caodal pedancle withoat median keel ; dorsals well separated, the interspace 
being less than two in head ; spinous dorsal short, of 9 to 12 spines ; 
body scaly ; vertebrsB normal ; slender teeth on vomer and palatines ; 
maxillary entirely covered by preorbital; a fleshy lobe on each side 
of the lower jaw near its junction with the maxillary; corselet very 
small or obsolete ; gill-rakers long, slender, and nnmerons ; vertebrse 

14 + 17=31 Scomber, 1. 

aa. Candal peduncle with median keel ; a small keel above and one below this. 
h. Body scalelesSy excepting on and about the lateral line and corselet ; dorsal 
spines 10 to 16 ; '^ abdominal vertebrae with their lower foramina en- 
larged, and a portion between the vertebrsa proper and the hsema- 
pophyses developed in the form of a net-work or trellis." 
c. Dorsals well separated, the interspace less than 2 in head ; corselet well de- 
veloped ; teeth small, some present on vomer, none on palatines ; 

gill-rakers long, slender, and numerous; vertebras .39 Auxis, 2. 

00, Dorsals contiguous, the interspace more than 5 in head ; palatine teeth villi- 
form. 

d. Vomer with teeth; dorsal spines 11 to 13 Orcynopsis, 3. 

dd. Vomer toothless ; dorsal spines 15 to 16 ; vertebrae 38 Gtmnosarda, 4. 

hb. Body wholly covered with small scales, those on the corselet and lateral line 
sometimes larger ; dorsal spines 14 to 26 ; vertebrae normal, 
e. Teeth of jaws slender, subconical, little, if at all, compressed ; gill-rakers 
numerous ; corselet distinct. 
/. Vomer and palatines with villiform or sand-like teeth; body robust, not 

compressed ; vertebrae 39 to 4 1 Albacora, 5. 

ff. Vomer toothless ; palatines with a single row of rather strong, conical 
teeth ; body elongate, slightly compressed ; vertebrae 50 to 54. 

Sarda, 6. 
ee. Teeth of jaws strong, snbtriangnlar or knife-like, more or less com- 
pressed ; villiform teeth on vomer and palatines ; gill- rakers compara- 
tively few ; corselet obscure. 
g. Dorsal spines 14 to 18 ; body elongate, compressed ; head short ; snout 

short; vertebrae 45 Scombbromorus, 7. 

gg. Dorsal spines 24 to 26 ; body elongate, fusiform ; snout long ; ver- 
tebrae 32 -f- 34 = 66 ACANTHOCYBIUM, 8. 

Genus I.— SCOMBER. 

Scomber Artedi, Genera, 30, 1738. 

Scomber Linnaeus, Syst. Nat., oil. x, 297, 1758 (scomhrus). 

Pneumatophoms Jordan &, Gilbert, Proc. U. S. Nat. Mus., 593, 1882 (pneumatoplioma). 

Type: Scomber scomhrus Linureus. 

Etymology: ffxo/ifSpoq, Latin, Scomher^ name of the common mackerel. 

This well-known genus contains but few species, two of which are 
common in the North Atlantic, one of them being one of the most ralu- 
able of food fishes. It is divisible into two subgenera, on the character 
of the air-bladder. 
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ANALYSIS OF SPECIES OF SCOMBER. 

a. Air-bladder wanting (Scomber), 
b, porsal spines^ 11 or 12; skall with inconspicaous parallel ridges; suboperole 
somewhat triangular ; posterior border of eye not covered by radiating 
scales ; top of head without translucent area ; about 15 or 20 small black 
specks or mucous pores at base of preopercle, generally arranged in a single 
row ; upper part of body of a dark blue color, shading into green ; the back 
and the sides to some distance below the lateral line are marked with about 
35 dark wa v j^ stripes ; gill-covers and maxillary bones silvery ; belly whitish ; 
a longitudinal groove connecting dorsals ; first dorsal about as high as long, 
and when unezpanded is almost wholly concealed in a groove at its base ; the 
height of second dorsal is about one-third its length ; both dorsals margined 
with white; head 3 in body, to base of caudal; depth, 3^; D. xi, 12-v; 

A. 12-v SCOMBRUS, 1. 

aa. Air-bladder present, small. (Pneumatophorue Jordan «fe Gilbert.) 

c. Dorsal spines, 9 or 10; skull perceptibly ridged, but ridges not parallel; sub- 
operclerathermoreelliptical than triangular; posterior border of eye covered 
with large radiating scales; top of head with a large translucent area; 
more than 20 black specks or mucous pores on base of preopercle, generally 
arranged in more than one row ; dark blue above, with a shading of light 
green ; about 30 dark wavy streaks passing down the sides to just below the 
lateral line; sides with soiled mottlings and dusky spots; belly and gill- 
covers silvery; no longitudinal groove connecting dorsals; first dorsal 
higher than long, with the last spines short and weak ; second dorsal twice 
as long as high ; head 3 in body to base of caudal ; depth, 3^ ; D. ix or x, 
12-v; A. I, 12-v COUAS, 2. 

1. SCOMBER SCOMBRUS. 

(The Common Mackerel.) 

Scomber scombrua Linnseus, Syst. Nat., ed. x, 297, 1758 (after Artedi: and of the 
copyists); Cuv. <& Val., viii, 6, 1831 (Mediterranean); Steindachncr, Ichthy. 
Berichte, v, 1, 1868 (Spanish coast); Gill, Cat. Fish. East Coast, Rept. U. 
S. Fish Com., 802, 1872; Baird, Rept. U. S. Fish Com., 825, 1872 (Wood's 
Holl); Beau, Proc. U. S. Nat. Mus., 25, 1879 (Bergen, Norway); Bean, Proc. 
U. S. Nat. Mus., 88, 1880 (Wood's Holl; Portland, Me.; no description); 
Goode, Fish and Fisheries, 95, 1881 ; Jordan & Gilbert, Proc. IT. S. Nat. Mus., 
44, 1881; Jordan & Gilbert, Proc. U. S. Nat. Mns., 592, 594, 1882 (doubtfully 
reported from Santa Barbara, Cal.); Jordan «fe Gilbert, Synop. Fish. N. A., 
424, 1883; Steams, Proc. II. 8. Nat. Mus., 124, 1883 (Triangle Harbor, Lab- 
rador); Goode, Nat. Hist. Aquat. Auim., 281, pi. 91, 1884 (Provincetown, 
Mass.). 

Scomber scomber, Linnajus, Syst. Nat., xii, 492, 17f)6; Brtinnich, Ichthy. Massil., 68, 
1768; Bloch, Ichthyol., taf. 54; Bloch & Schneider, 24, 1801 (Baltic); Gtin- 
ther, ii, 357, 1860 (Lisbon, mouth Thames). 

Scomber vemalis Mitchill, Trans. Lit. and Phil. Soc. New York, i, 423, 1815 (Sandy 
Hook); Cuv. & Val., viii, 48, 1831 (after Mitchill); Storer, Fish. Mass., 41, 
1839 (Boston); De Kay, New York Fauna, Fishes, 101, pi. 12. f. 34, 1842 (New 
York) ; Storer, Hist. Fish. Mass., 132, 1867 (Long Point). 

Sahitat. — Temperate seas ; north to Norway and Labrador; sonth to 
the Mediterranean and Santa Barbara. The specimens examined by 
as are from Wood's Holl and the Washington Market. 

Etymology : <rx6fifipo<;j the mackerel. 
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This species is very abandant along oor North AtlaDtic coast, great 
qaantities being taken every season. It is a valuable food-fiah* It 
attains a length of 16 or 17 inches, and a weight of 2 to 3 poonds. 

2. SCOfifBER COUAa 

(Chub Mackerkl; Tinker Mackerel; Spanish Mackerel of Eubope; Thimble- 
eyed Mackerel.) 

Lacerlo Cetti, "Hist. Nat. Sard., iii, 190, 1774." 

Scomber colias GnieliD, Syst. Nat. (SardiDia), 1329, 1788 (based on Cetti); Cot. A, 
Val., viii, 39, pi. 209, 1831 (Naples); Storor, Fishes Massachnsetts. 45, 1839; 
De Kay, N. Y. Fauna, Fish. 104, pi. 11, f. 33, 1842 (New York) ; Giinther, ii, 
361, 1860 (Lisbon); Steindachner, Ichtbyolofrische Notiz., vii, 25, 1868 (coast 
of Chili); Steindachner, Ichthyologische Berichte, v, 3, 1868 (Spain, Portn- 
gal); Gill, Cat. Fish, East Coast N. A., U. S. Fish Com. Eept., 802, 1872; 
Steindachner, Ichthyologische Beitrago, iii, 53, 1875; Jordan Sc, Gilbert, 
Proc. U. 8. Nat. Mus., 592, 1882 (Charleston, S. C.) ; Jordan & Gilbert, Proc. 
U. 8. Nat. Mus., 268. 1^82; Jordan, Proc. U. 8. Nat. Mus., 143, 1883 (Pensa- 
cola) ; Goode, Nat. Hist. Aquat. Anini., 303, pi. 91, f. 2, 1884 (Provincetown, 
Mass.); Jordan, Proc. U. S. Nat. Mus., 39, 1884 (name only); Steindachner 
&, Doderlein, Beitrage zar Kenntniss der Fische Japan's, iii, 9, 1885 (Tokio) ; 
Jordan, Proc. U. S. Nat. Mus., 373, 1885 (Cape San Lnc&s; no description); 
Jordan, Proc. U. S. Nat. Mns., 574, 1886 (no description). 

Scomber lacerius Walbanm, Art. Pise, 209, 1792 (after Cetti). 

Scomber pneumatophorus de la Roche, ''Anual. Mns. Hist. Nat., ziii, 315, 334, 1809'' 
(Balearic Islands); Cnv. & Val., viii, 36, 1831 ; Giinther, ii, 359, 1860 (St. 
Helena, Madeira); Poey, Ennmer. Pise. CnbenB.,73, 1875; Bean, Proc. U. S. 
Nat. Mus., 25, 1879 (Canaries); Bean, Proc. U. S. Nat. Mus., 88, 1880 (Prov- 
incetown, Mass.; no description); Jordan «& Gilbert, Proc. U. S. Nat. Mus., 
456, 1880 (Monterey Bay; no description); Jordan & Gilbert, Proc. U. S. Nat. 
Mus., 45, 1881 (Monterey); Jordan «fe Gilbert, Proc. U. S. Nat. Mus., 593-594, 
1882 (Santa Barbara, Cal.); Jordan & Gilbert, Synop. Fish. N. A., 424, 1883 ; 
Jordan, Cat. Fish. N. A., 68, 1885. 

Scomber macrophthalmus Rafinesque, Indice d'lttiologia Siciliana, 53, 1810 (Palermo). 

Scomber grex Mitchill, Trans. Lit. and Phil. Society N. Y., 422, 1815 (New York); Cnv. 
& Val., viii, 45, 1831 (Brazil); De Kay, New York Fauna, Fishes, 103, pi. 11, 
f. 32 (New York); Jordan & Gilbert, Proc. U. S. Nat. Mus., 267, 306, 1882 
(Pcnsacola); Jordan & Gilbert, Proc. U. S. Nat. Mus., 374, 1882 (Panama). 

Scomber maculatus Couch, *• Mag. Nat. Hist., v, 22, f. 8, 1832." 

Scomber dicgo Ayers, Proc. Cal. Acad. Sci., i, 92, 1856 (Santa Barbara); Gill, Proc. 
Acad. Nat. Sci. Phila., 260, 1862 (Lower California); Jordan & Gilbert, Proc. 
U. S. Nat. Mus., 456, 1880 (name only); Jordan & Gilbert, Proc. U. S. Nat. 
Mus., 268, 1882 (Southern California). 

Scomber dekayi Storer, Hist. Fish. Mass., 130, pi. 11, f. 1, 1867 (Massachusetts coast); 
Kidder, Proc. U. S. Nat. Mus., 314, 1879 (Provincetown). " 

Habitat — Warm seas, north to Southern Europe, Cape Cod, Monterey, 
and Japan, south to Chili. The specimens examined by us are from 
the Massachusetts coastjBlock Island, SantaBarbara, Albemarlelslaud, 
Galapagos, aud Venice. 

Etymology: Colias^ Latin name, probably of this species; bastard 
tanny. 

This well kuown specios, common in the Mediterranean, is of rather 
irregular occurrence on our Atlantic coast. It is a good food-fish, but 
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of far less importance than its congener. In onr opinion Dr. Stein* 
(lachner is quite right in regarding the Scomber pneumataphorus as iden- 
tical with 8. colias. 

One of the specimens before us, collected at Block Island by Pro- 
fessor Seth E. Meek, shows a remarkable union of the characters of 8. 
acambrus and 8. colias, and is probably a hybrid between the two. It is 
13^ inches in length. The following are its characters: 

Description of a supposed hybrid^ seombrus^eoUas. 

D. xn, i-lO-iy ; A. 1, 11-iy. The hindmost finlets are double, as is the 
case with 8. scombrus. The ridges on its head are in three parallel lineSi 
'~^ y as in scombrus, not ]; — >^ "^^ , as in colias. Subopercle more ellip- 
tical than triangular. Posterior border of eye not covered with large ra- 
diating scales. Top of head, as in 8. scombrus, without translucent area. 
About 20 small black speaks or pores at base of preopercle, arranged in 
a single row. Coloring on the back in blotches, as in colias, rather than 
in stripes, as in scombrus. Sides mottled, much as in colias. No longi- 
tudinal groove between the dorsals. A black axillary spot. Snout 
more like scombriis than colias^ Base of pectorals dark. Ventrals and 
I)ectora1s short. Eye, 5 in head. Head, 4 in length to fork of caudal 
lin. Body robust, as in colias. Caudal peduncle round, as in colias, 
rather than depressed, as in scombrus. The following note was made 
by Professor Seth E. Meek, the collector : ^^ September 16, Block Island. 
A peculiarly marked 8comber scombrus, only four finlets, no air-bladder, 
low, spinous dorsal, and markings of 8. colias. Blackford thinks it is a 
cross between the two." 

Genus II.— AUXIS. 

Auxis Cnvier, R^gne Animal, ed. ii, 119, 1829 (rochei). 

Type : 8comber rochei 'R\sso= 8comber thazard Lac^pMe. 
Etymology : au^i^, a kind of tunny ; from au^w, to grow. 
This genus, in some degree intermediate between 8eomber and Oym- 
nosarda, probably contains but a single species. 

ANALYSIS OF SPECIES OF AUXIS. 

a [Body robnst, scarcely compressed, abruptly contracted at caudal pednncle. Eye 
as long as snout, 5 in head Opercle very broad. Scales of corselet and along 
anterior dorsal region ouiuparatively large. Maxillary almost entirely con- 
cealed by preorbital. Dorsal spines ratber stiff; the space between dorsals f 
length of head. Gill-rakers x -|^ 33. Pectorals reaching past middle of first 
dorsal. Head 4 in length ; depth, 4J. D. x-12-viii ; A. 13-vn. Vertebnp, 
^. Bine, variegated with darker above, becoming plain with age ; belly sil- 
very.] {Jordan 4- Gilbert) Thazabd, 3. 

Bull. F. S. F. C, 87 28 
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3. AUXIS THAZARD. 

(The Fkigate Mackkrkl.) 

Scomber thazard Lac^p^^, Hist. Nat. Poiss., iii, 9, 1802 (6^ and 7° sonth lat., coast of 

New Guinea). 
JuxU ihazard Jordan &. Gilbert, Synop. Fishes N. A., 911, 1883; Goode, Nat. Hist. 

Aqnat. Anim., 305, pi. 92, L 1, 1884 (Newport, R. I.); Jordan, Froc. U. S. 

Nat. Mua., 574, 1886. (No description.) 
Sc&mber rochH Risso, Icbth. Nice, 165, 1810 (Nice). 
Auxi9 rochei Gtinther, ii, 369, 1860 (Jamaica; Amboyna); Steindachner, Ichthy- 

ologiscbe Bericbte, v, 10, 1868 (Lisbon, Cadiz, Malaga) ; Goode, Froc. U. S. 

Nat. Mas., 532, 1880 (Block Island) ; Jordan &, Gilbert, Synop. Fishes N. A., 

424, 1883; Steindachner & Doderlein, Beitrage, iii, 12, 1885 (Japan). 
Soamher hUun Rafinesque, Caratteri, etc., 45, pi. 2, f. 1, 1810 (Palermo). 
Auxis bUus White, ** Catal. Brit. Fishes, 32, 1851." 
ThynnuB rocheanu9 Risso, ''Eur. M<Srid., iii, 417, 1826." 
Auxis taso Cnv. & Val., viii, 146, 1831 (New Gninea; after Lac^pMe). 
Auxis vulgaris Cuv. &, Val., viii, 139, 1831 (Meditesranean) ; I.owe, Froc. Zool. 

Soc, 248, ia50 (Madeira). 
Auxis thynnoides Blocker, "Temate, v, 301, 1855 '^ (Temate). 
Auxis tapeinosoma Bleeker, "Fauna, Japan, 408, 1854; Verhand. Batav. (j^nootsch., 

xxvi, 98, tab. 7, f. 1, 1846 (Japan) ; Gantber, ii, 369, 1860 (Sea of Japan, 

copied). 

Habitat^ AM warm seas; occasioDally northward to Gape God. 

Etymology : Thazard, from the French Tassard, a name of Soombero- 
morus. 

This species is very erratic in its movements, swimming iu large 
schools. It rarely reaches our coast, but then in immense numbers. It 
is a poor fish, of little value as food. If all the species of Auxis are iden- 
tical, the oldest specific name is that of thazard. The specimen exam- 
ined by us is from the island of St. Lucia. 

Genus III.— ORGYNOPSIS. 

Oroynopsis Gill, Proc. Acad. Nat. Sci. Phila., 125, 1862 {unicoliyr). 

Type: Scomber unicolor Geoffroy-St.-Hilalre. 

Etymology: Spxuvoq^ Orcynus, the Tunny; o<ptq^ appearance. 

This genus is based on- a single species found in the Mediterranean. 
Its vertebroB have not been examined, but they will probably be found 
to have the same character as those of Oymnosarda^ from which genus 
Orci/nopsis differs but little. 

ANALYSIS OF SPKCIES OF OROYNOPSIS. 

a. [Body robust, compressed. About 20 teeth in each jaw. Maxillary extends to pos- 
terior margin of pupil. Corselet small, with rudimentary scales. Eyes small. 
Distance between first and second dorsal equal to the eye. Dorsal spines sub- 

1 equal. Anal inserted behind vertical from the soft dorsal. Soft dorsal and anal 
falcate, the last rays rapidly shortened. Head short, 5 in length ; depth, 3^. D. 
xiii-14-viii; A. I4-VII. Back bluish; belly silvery-gray ; spinous dorsal deep 
hladk; pectoral black posteriorly.] {Collett) Unicolor, 4. 
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4. ORCTNOPSI8 UNICOLOR. 

Scomber unicolor Geoflfroy-St.-Hilaire, **De8cr. I5g. Poise., pi. 24, f. 6, 1627" (Egypt). 
Pelamys unicolor Guichenot, Explor. Alg^r.,PoiBS., 58, 1850; Gttnther, ii, 368, 1860 

(Mediterranean Sea). 
Cyhium bonaparti Verany, ''Atti delP ottava riunione degli scienziatl Ital., Genova, 

493, 1846." 
Pelamys bonaparti Filippi and Verany, Memor. della Real. Accad. scienze dl Torino, 

ser. 2, t. xviii, 1857. 
Th If nnus peregrinus CoWettf Meddelelser om Norges Fiske, 20, pi. 1, 1879 (Christiania). 

Habitat — Mediterranean Sea; once taken at Christiania, Norway. 

Etymology: unusy one; color, color. 

This species is known to as from descriptions only. 



Genus IV.-GYMNOSARDA. 

03nnno8arda Gill, Proo. Acad. Nat. Soi. Phila., 125, 1862 {unicolor =^nuda). 
Thynnus Liitken, Spolia Atlantica, 460, 1880 {pelamys; not of Ciivier nor of Fabri- 

cias). 
Thynnichthys Giglioli, Cat. dei Pesci Italiani, 25, 1880 {thunnina; not of Bleeker, a 

genns of Cyprinid^). 
EuthynnuB Lutken, MSS. in Syn. Fish. N. A., Jordan & Gilbert, 429, 1883 {thunnina). 

Type : Thynnus unicolor Riippell =P«temy« ntida Giinther. 

Etymology : yoiivo^, naked ; ndpda, Sarda, an allied genns. 

We adopt this neglected name of Dr. Gill, instead of EuthynnuSy be- 
cause the descriptions of Chymnosarda nuda, especially that given by 
Dr. Klnnzinger (Fische des Rothen Meeres), agree in all generic re- 
spects with the type of Euthynnus. The names Thynnus and Thynnich- 
thys are, of course, ineligible for any mackerels, being preoccupied in 
other departments of zoology. The three or four, species of small tunny 
which constitute this genus are tropical in distribution and of little value 
as food. 

ANALYSIS OF SPECIES OF GYMNOSARDA. 

a. Lateral line making a decided cnrve immediately beneath the second dorsal. 
Corselet strongly developed, covering the entire space between the diagonals 
connecting the posterior extremity of the spinous dorsal and the base of the 
pectorals. Posterior margin of preoperole about li in inferior margin. Pec- 
torals reach the vertical from the tenth dorsal spine. Back blnish ; belly sil- 
very ; four brownish stripes on each side of belly, parallel with the lower carve 
of the body ; no spots below the pectorals. Body oblong, robust. Head 3| ; 
depth 4. D. xv-12-viii ; A. u, 12-vii Pelamis, 5. 

aa. Lateral lino nowhere making a very distinct curve. Corselet well developed, 
not covering the entire space between the diagonals connecting the posterior 
extremity of the spinous dorsal and the base of the pectorals. Posterior margin 
o€ preopidrcle about 2 in inferior margin. Pectorals reach the vertical from the 
ninth dorsal spine. Bluish above; sides and belly silvery ; no stripes of any 
kind below the lateral line ; above the lateral line several wavy, oblique 
streaks ; five ronnd black spots about as large as pupil below the pectoral. 
Body fusiform, robust. Head 3f ; depth 4^. D. xv-i, 12-viii ; A. 12-vii. 
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5. aTMK 08ARDA PELAMI8. 

(Oceanic Bosito.) 

Scomber peHamU LinDsens, Syst. Nat., z, 297, 1758 ('* in Pelago inter Tropicot"); Lin- 

Dffiiis, Syst. Nat., i, 492, 1766. 
Tkifnnn9 pelamis SteiDdaclmer, Icbth. Berichte, v, 7, 1868. 
Scomber pelamidea Lac^p^e, Hist. Nat. Poiss. iii, 14, 1802 (after LiDnaeos). 
Tkjfnnu9 pelamyB Gov. A, Val., viii, 113, 1831 (Rio Janeiro and Indian Ocean). 
Orcynui pdamifB Poey, Synopsis, 362, 1868; Poey, Enam. Pise. Cnbeoa., 72, 1875 ; Goode 

and Bean, Proc. U. S. Nat. Mns., 24, 1878 (Provincetown, Mass.) ; Bean, Proc. 

U. S. Nat. Mas., 89, 94, 1880 (Wood's Holl, Bermnda ; no description) ; Goode, 

Nat. Hist. Aqnat. Anim., 316, 319, pl.95 B, 1884 (Provincetown and Wood's 

Holl, Mass.). 
EuthynnuB pelamys Jordan and Gilbert, 6yn. Fish. N. A., 430, 1883; Jordan, Proc. U. 

S. Nat. Mos., 574, 18^ (no description). 

Habitat — Warm seas ; north to Cape God and Bermudas. 

Etymology : izii-afitq^ tunny. ' 

This species is scarce on the American coast^ and rather more com- 
mon in Southern Europe. As it;3 name was originally spelled pelami9j 
we retain that orthography. 

6. 07MNOSARDA ALLETTERATA. 

(Little Tunny, Albacore, Bonito.) 

Scomber aUetieralus Rafinesque, Caratteri Alcnni Genere, etc., 46, 1810 (Palermo). 
Scomber aletteratus Rafinesqno, Indice Ittiologia Siciliana, 20, 1810. 
Orcynu$alliteratu8 G\U. Cat. Fisb. East Coast N. A., U. S. Fish Comm., 802, 1873 ; Baird, 

Kept. U. S. Fish Comin., 825, 1873 (Wood's Holl) ; Goode A Bean, Proc. U. 

S. Nat. Mus., 24, 1878 ; Goo<le & Beau, Proc. U. S. Nat. Mns. 128, 1879 (Pen- 

sacola) ; Goode & Bean, Proc. U. S. Nat. Mus., 237, 1882 (name only) ; Bean 

& Dresel, Proc. U. S. Nat. Mos., 155, 1884. 
Euthynnns aUiteraiue Jordan ^ Gilbert, Syn. Fisb. N. A., 430, 1883; Jordan, Proc. IT. 

8. Nat. Mus., 34, 120, 1^84 (Key West) ; Jordan, BoU. U. S. Fish Comm., 77, 

1884 (Key West ; no description). 
ThynnuB leachianus Risso, Eur. Merid., iii, 414, 1826 (Nice). 
Scomber quadripunctatuti Geoft'roy-St.-Hilaire, ''Descr. Egypt. Poiss., tab. 24, f. 3, 

1827" (Egypt). 
Thynnus thuvnina Cnv. & Val., viii, 104, 1831 (Mediterranean) ; Giintber, ii, 364, 1860; 

Steindachner, Icbthyologiscbe Bericbte v, 6, 1868. 
Tl^ynnichthyB thunnina Giglioli, Cat. dei Pesci Italiani, 25, 1880 (Naples, McssiuS) 

Trieste). 
OroynuB thunnina Poey, Enom. Pise. Cubens. 72, 1875 (Havana). 
Thynnus breviphmia Cuv. <fe Val., viii, 112, 1831 (Mediterranean). 
Thynnichthys brevipinnis Giglioli, Cat. dei IVsci Italiani, 25, 1880 (Genoa, Palermo). 
Thynnus brnsilien His Cnv. «fc Val., viii, 110, IS'M (Brazil). 
Thynnus affinis Cantor, Cat. Malay Fisiu^s, 106, IrtfjU (Sea of Pinang) ; Giintber, ii, 363, 

1.S60. 

Habitat — Warm seas; occasionally north to Cape Cod. The speci- 
mens examined by ns are from Key West' and Pensacola. 

Etymology : alleteratUj a local Italian name at Palermo. 

This species is rather common both in the West Indies and in 
Sonthern Europe. On our coast it is usually known as the bunito or 
JittJe tnnny. The name alletteratus lias clear priority over quadripunc- 
tatns and thunnina and must supersede them. 
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Genua V.— ALBACOEA. 

^^^onus CuYier, R^gne ADim., 313, 1817 (thynnus) ; (not of Fabricins, a genos of 

butterflies). 
^''o^fiiaB Cavier, R^gne Anim., 314, 1817 (alalonga) ; (not of Rafinesqne (1815), %7hich 

is SeomhraideSj Lac^p^de.) 
^^*:yc3nus Gill., Proc. Acad. Nat. Sci. Phila., 125, 1862 {alalonga ; misprint for 
Orcynus). 
^"^ynnfl Cooper, Proc. Cal. Ac. Nat. Sci., 1863, 77 {alalonga). 
*^cnu8 Cooper, L c. (thynnua), 
■^^^acora Jordan, Mannal of Vertebrates, edition v, 1889 (thynnua). 
^*^iriiio Jordan, Proc. Ac. Nat. Sci. Phila., 1888 {alalonga). 

T?YPB : Scomber thynntis Linnseus. 

Etymology : Albacora, the Portuguese name, said to be from bacora^ 
^ little pig, a Moorish word, preceded by the article af. 

This geuus consists of probably but two species, one of them the 

largest of all the bony fishes, the other similar in technical resi)ect8, but 

cjuite different in general appearance, and certainly to be placed in a 

different subgenus. The early generic names applied to this group 

Orcynus and Thynnus are both preoccupied. We have therefore adopted 

the name Albacora lately proposed by Dr. Jordan. 

In a recent paper on "the proper generia name of the Tunny and 
Albicore" (Proc. U. S. Nat. Mus. 1888, 319), Dr. Gill proposes to substi- 
tute the name OrycmiSy of Cooper, for Alba4x>raj as the generic name 
both of the Tunny and the long-finned Albacore. 

It seems to us that this undesirable name should be set aside. The 
name Orycnua was first used by Dr. Gill, in 1862. It was due to a 
misreading of Cuvier's name, Orcynus^ and it should be placed in the 
category of emendations of that name. If thename itself is preoccupied, 
erroneous or variant spellings of it, due to misprints, misreadiugs 
or purism ought to be preoccupied also. Orcynus had been previously 
used when Guvier gave it as the name of the long-finned Tunnies. To 
spell it Orycnus does not save it. 

But in 1863 the name ** Orycnus^ was, in the words of Gill, "spe- 
cifically and with malice prepense resurrected and proposed for retention 
by Cooper.'^ Cooper, however, proposed to use it tor a group typified 
by the Tunny {thynnus)^ and not for the alalonga^ for which he retained 
the name of Orcynus^ given it by Cuvier. 

The name Orycnus Cooper, it seems to us, is preoccupied by its pre- 
vious use for another genus, or subgenus, by Gill. It is therefore 
ineligible. In other words, a generic name originating in a misprint of 
a well-known name can not be later used as a name of another genus. 

That the two genera are now generally merged into one does not 
specially affect the case. Each generic name has its own typical 
species, and the two species should be placed in different subgenera 
at least. 

It may be urged that the argument for rejection of the name Orycnus 
is based on a trifling technicality. This may be true, but it is true of 
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the reasoning by which Orycnun could be retaine<l instead of Albacora. 
The harden of proof rests against a name having such an origin as the 
former. 

The case of Athlennes vs. Ahlennes, mentioned by Dr. Gill, is not 
quite relevant. AppsCk*ently Ablennes^ the name intended, shoald stand, 
as against Athlennes^ the name printed; but surely in any case, Ath- 
lennes would not be eligible for some other group of BelanidcB. 

ANALYSIS OF SPECIES OF ALBACORA. 

a. Pectoral fins long, saber-fihaped, extending as far as first dorbal finlet ; their length 
about 2^ in body in adult (shorter in the young), (subgenus Germo Jordan). 
Body elliptical, elongate, and but slightly compressed. Corselet small, indis- 
tinct ; caudal keel extending for^-^rd to fifth finlet from caudal ; maxillary 
not reaching to pupil. Dorsals and anal of equal height, equal to len^h of 
second dorsal ; ventrals shorter. Bluish above, silvery below, Hides steel-blne ; 
finlots yellowish, tipped with blue. Head 3^; depth JH. D. xiv-14-vni; 
A. ir, 12-vii Alaloxga,7. 

aa. Pectoral fins comparatively short, reaching to about the ninth dorsal spine ; their 
length about 6 or 7 in body in adult ( shorter in the young), (subgenus Albacora). 
Body oblong, very robust. Corselet well developed, extending further back 
than pectorals ; caudal keel extending forward to second finlet from caudal ; 
maxillary reaching to pupil. Second dorsal and anal short, 2 in the height of 
the first dorsal ; ventrals longer than anal. Dark blue above ; beneath soiled 
silvery with lighter spots. Head 3f ; depth 4. D. xiv-1, 12-viii; A. ii, 12- 
viii Thynnus, 8. 

7. ALBACORA ALALONOA 

(Germon, Albacore, Alilonghi, Long-fixxed Albacore.) 

Ala-Ionga Cetti, ^'Hist. Nat. Sard, iii, 191," 1778 (Sardinia). 

Scomber alatunga Giueliii, Syst. Nat., 1330, 1788 (based on Cetti: misprint for ** ala- 
longdj" fide Cuv. & Val.). 

Orcynus alalonga Risso, "Eur. M^rid., iii, 419," 1826; Jordan «fe Gilbert, Proc. IT. S. 
Nat. Mas., 456, 1880 (Monterey Bay, Santa Barbara, San Pedro; no descrip- 
tion); Jordan & Jouy, Proc. U. S. Nat. Mus., 12, 1881 (Sauta Barbara; 
name only); Jordan «fc Gilbert, Proc. U. S. Nat. Mus^, 41, 42, 45, 1881 (Saut«'\ 
Barbara channel); Jordan & Gilbert, Syn. Fish. N. A., 428, 1883; Goode, 
Nat. Hist. Aquat. Anim., 320, pi. 95 A, 1884 (Banquereau) ; Jordan, Proc. U. 
8. Nat. Mus., 373, 1885 (near Mazatlan ; no description) ; Jordan, Proc. U. S. 
Nat. Mus., 574, 1886 (no description). 

Thynnus alalonga Cnv. (fc Val., viii, 120, 1831 (western coast of France); GUnther, 
ii, 366, 1860 (Cape of Good Hope) ; Steindachner, Ichth. Berichte, v, 7, 1868. 

Scomber germo Lac6pede, Hist. Nat. Poi88.,1i, 598; iii, 1, 1802 (17^ S. lat., 103° west 
long.). 

Orcynus germo Liltken, Spolia Atlantica, 474, 1880. 

Thy nntis atlanticus IjOSSOUf "Voy. Coqnille, Zool., ii, 165," 1828. 

Tliynnua balteatus Cuv. & Val., viii, 136, 1831 (tropical parts of Atlantic). 

Orci/nna balteatus Poey, Enuni. Pise. Cubens., 71, 1875 (Cuba). 

Thynnus pacificus Cuv.ifc Val., viii, 133, 1831 (27° and 26° S. lat., 103° West long.); 
Gilnther, ii, 366, 1860 (copied from Cuv.). 

Orcynus pacificus Cooper, Proc. Cal. Acad. Nat. Sci., 75, 1863 (California). 

Thynnus argenti-rittatus Cuv, &, Val., viii, 134, 1831. 

Orcynua argefttivittatus Goode, Nat. Hist. Aquat. Anim., 320,' 1884. 
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Tk^nut albacora Lowe, '* Proc. Zool. 8o€.,77, ld39, and Trans. Zool. Soc, iii, 4," 1842 ; 

GUnther, ii, 365, 1860 (copied). 
Oreynus albaoora Poey, Enam. Piso. Cabeos., 71, 1875. ' 

Thjfnnus macrapterus Temminck & Schlegel, Faana Japan, Poi88.,98,pl. 51, 1850. 
Orojfnui BuhuUUus^ Poey, Enum. Pise. Cubens., 71, 1875 ; LUtken, Spolia AMantica, 596, 

1880. 

Habitat — Warm seas ; north to Japan, sonthern California, and the 
Grand Banks of Newfoundland ; south to Cape of Good Hope. 

Etymology : ala^ wing ; longay long. 

This species does not grow so large as the tunny. It is but rarely 
seen on our Atlantic coast, but is common in the Mediterraneau. It is 
found on the Paqific coast as far north as San Francisco, and is abun- 
dant in the spawning season about the Santa Barbara Islands. As a 
food-fish it is of little value. It reaches a length of 3 feet and a weight 
of 20 pounds. 

8. ALBACORA THTNNUS. 

(Tunny, Horse Mackerel.) 

AWacore, Sloane, "Hist. Jam., i, 28, pi. 1, f. 1," 1727. 

Scomber pinnultB 8, etc., Artedi, Genera, 31, 1738. 

Scomber tkynnue Linuteas, Syst. Nat., ed. x, 297, 1758 (based on Artedi); Blochy 
Ichthyologia, pi. 55, 1783 (and of the various copyists). 

Tkynnus %ft}iii«GUnther, ii, 362, 1860 (Weymouth and Plymouth). 

0rcynu9 thynnus Poey, Enum. Pise. Cobens., 70, 1875; Jordan & Gilbert, Proc. U. S. 
Nat. Mus., 375, 1878 (Beaufort); Goode, Proc. U. 8. Nat. Mns., 533, 1880 
(New England); Jordan & Gilbert, Syn. Fish. N. A., 429, 188:J; Goode, Nat. 
Hist. Aqnatic Anim., 320, pi. 96, 1884 (Vineyard Sound) ; Jordan, Proc. U. S. 
Nat. Mus., 574, 1886 (no description). 

Scomber albacores Bonnaterre, TabL Encyc. Ichtb., 140, 1788 (based on Sloane). 

Thynnus mediterraneu$ Risso, *' Ear. M^rid., iii, 414," 1826. 

Thynnu$ vulgari$ Cnv. & Val., viii, 58, pi. 210, 1831 (European seas) ; Storer, Fishes 
Mass., 47, 1839 (Kettle Island, Pigeon Cape); DeKay, New York Fauna, 
Fishes, 105, pi. 10, f. 28. 1842 ; Steindachner, Ichth. Berichte, v, 7, 1860 
(Spain and Portngal) ; Tybring, Bull. U. S. Fish Comm., 150, 1886 (Antilles). 

Thynnue brachypterus Guy. d^ Val.,yiii, 98, pi. 211, 1831 (Mediterranean); GUnther, 
ii, 363, 1860 (copied) ; Steindachner, Ichth. Berichte, v, 6, 1868 (Spain and 
Portugal). 

Thynnua coreiia Cnv. & Val., viii, 102, 1831 (Caribbean Sea) ; DeKay, Now York 
Fauna, Fishes, 106, 1842 (Gulf of Mexico) ; GUnther, ii, 363, 1860 (copied). 

Scomber sloanei Cuv. &, Val., viii, 148, 1831 (based on Sloane). 

Thynnus aecundo-doraalU Storer, Hist. Fishes Mass., 143, 1867 (Cape Ann and Province- 
town). 

Oreynus aecundidorsalis Gill, Rept. U. S. Fish Comm., 802, 1871-72 (Newfoundland to 
Florida); Baird, Rept. U. S. Fish Comm., 825, 1871-72 (Wood^s Holl) ; Poey. 
Enum. Pise. Cubens., 76, 1875. 

Oreynus schlegelii Steindachner &, Doderlein, Beitriige zur Kenntniss der Fiscbe Ja- 
pan^s iii, 11, pi. 3, f. 1, 1885 (Tokio). 

* Poey, who describes this species, writes as follows of the length of the pectoral, 
on which point alone it fails to agree with alalonga ; the pectoral is 1} in anal, 5 in 
total to base of caudal, | in ventral, ^ in head. Liitken unites other disputed species, 
albicora^ pacifieuSf germo, etc., with alalonga, and hesitates to do the same with aubu- 
latus only on account of the length of its pectoral, which he thinks is a little too long 
for ihynnns and not nearly long enough for alafonga. 
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ffabitat. — Wnnn seas; oortlitoNewfoundlanlaudJapaa. Thespeci- 
men esamined by us is from Venice. 

Etymology 1 Su^^-o-r, tunny — thsnnua. 

This species, accordiug to Dr. Gill, reaches an average weight of 200 
pounds, and a leogtL of 8 to 10 feet. Specimens of 1,500 pounds weight 
are, however, on record. It is scarce o£f our coasts, but so abundant 
in Southern Europe as to be the object of very esteusive fisheries. Its 
flesh is rather coarse, and not of superior flavor. 

Genus VL— 8AKDA. 

Sarda Cuvier, Gfegno Anim., 120, 1939 (narda). 

Pelamys Cnv. & Val., viii, 149, 1831 {aarda}, (aot of Daudin, a genDH of anake«). 

Type : Scomber sarda Bloch. 

Etymology : aiipSa=a kind of tunny caught near Sardinia. 
This genus contains two closely related species, the one of the At- 
lantic, the other equally abundant in the Pacific. 

ANALYBIS OV SPBCIKS OF fliRIlA. 

a. OoTBalspineaSl. Bckl; rattier eloij|rate,niO(Ier&t'>1y^co[npreMed. Maitllnr; reach' 
ing beyond orbit. Teeth amall, tligbt]; coiiipTOHsed. abont DO in each j»w. 
Gill- rake rs hhi all, aboat 11 or 13 below angle. Lalerul liue ncarcel; ntidiiliitiDg, 
nowhere making any daoided carve. Dark steel-blue abov«, slWerr below ; 
several blaokiah atripea raiinlog obtiiinel^r downward and forward froni the 
dorsal rpgioi). HejidSl; deptli 4*. D. xw-i, 13-viij A. i, 13-vi .. .Sarda,!). 

aa. Doraal apinpa IS. Bmly I'lougate, imt. iiiiicli cnrnprtiHsoil. M.iiillary ool raat-biiig 
beyond orbit. Teeth stroDu, cnrvcil, -.lii^blh' cninjirt'Miril. about 40 iu each 
Jftw. Gill-rakera long, equaling diameter of eye, abont 16 or IT below angle. 
Lateral line nndnlating, making a sharp angular turn below soft doraal. Dark 
metallic bine; eideBdaeky; several black i ah atripee running npward and back- 
ward from the pectontl region. Head 3}; depth 41. D. zviii-i, 13-rin; A. i. 
U-vu Cbile:<81s, l(f. ■ 



9. BARDA SARSA. 
BoKiTo, Skip- JACK. 

&Mii«r jflamif Brilnnlch, Ichtby. Mnaail., 66, 1768 (MarMillea, not of Linnaua). 

Swmber pelamyt 'i'yhtiug, Bull. U. S. FiabComm., 149, 1886. 

Sixmber tarda Blocli, Icbthjologia, x, p. 36, pi. 334, 1T93. 

Pelamsi tarda Ciiv. & Val, viii, 149, pi. aiT (Cape Verde, coast of France) ; Storer. 
Kept. Fish. Masp., 49, 18;t9 (Holmes's Hole, Martha's Viueyard); lioKay, New 
York Fauna, Fishea. 106, pi. 9, fig. 27, 1842 (Now York Harlio ) ; Ajri'«, 
"Proc. Cal. Acad., 74," 1B55; Gilnther, ii, 367. ISiO (Cape Giio.1 Hope): 
GUntber, Fiafaee of Central America, 435, 1866; Storer. Hist. Piah. Masa., 
141, 1667 ; Steindachner, Ichthyologisclie Bericlite, v, 8, liHiS. 

Sarda tarda Jordan it Gilbert, Proc. U. S. Nat. Mna., VJ, 1684. 

Sfomber medilerranruM Bloch and Schneider, 23, IBOl (after Brilunich). 

Sfomber pelamitut Ralines<|ne, Caratteri etc., 44, pi. 'J, ISIO (Palermo). 

Thytinut aarttuf Risao, " Eur. M^rid., Hi, 417, I8ii6." 

Sarda ptiamya Gill, Eept. U. 8. Fish Com., HO-2, 1872 (Boston Market) ; Baird. Rept. 
U. S. Pish Com., 825, 1872 (Holmes's Hole); Bean, Proc. U. S. Nat Mna., 69. 
1880 (SotDk, Conn. ; mouth Potomac Kiver). 
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Sarda mediterruMea Jordan <& Gilbert, Syuop. Fiah. N. A., 427, 1883; Good«y Nat. 
Hist. Aquat. Anim., 316, pi. 92, 1884 (Wood's HoU); Jordan & Gilbert, Proc. 
U. S. Nut. Mns., 19, 1884. 

Habitat — Goasts of America and Europe ; Gape God to Gape of Gh>od 
Hope. The specimen examined by us is from Wood's HoU. 

Etymology: ffapda^ the Greek name, from Sardinia. 

This species seems to inhabit the oi)en ocean, approaching the shores 
for food or for the purpose of spawning. It reaches a length of 2^ to 3 
feet and a weight of 10 to 12 pounds. It is a fair food-fish, but not of 
fine quality. 

10. SARDA CHILENSIS. 

(Caijfornia Boxito, Skip- jack, Tuna.) 

Pelamya chilenais Gov. <& Val., viii, 1831, p. 163 (Valparaiso); Gtlnther, ii, 1860, p. 
36S; Stoiudacliner, lohthyoiogiscbe Notizeu, vii, 25, 1868. 

Sarda chittuaU Jordan &, Gilbert, Proc. U. S. Nat. Muh., iii, 1880, p. 27 (San Diego, 
Cal.), no description; Jordan & Gilbert, Proc. U. S. Nat. Mu8., iii/ 1880, 
p. 456 (Monterey Bay, San Pedro ), no description; Jordan & Jouy, Proc. 
U. S. Nat. Mns., iv, 1881, p. 12 (San Diego, Cal.), no description; Jordan 
& Gilbert, Proc. U. S. Nat. Mus., iv, 1881, p. 45 ; Jordan & Gilbert, Syn. 
Fish. N. A., 18S2, p. 428; Jordan, Nat. Hist. Aquat. Anim., 1884, p. 319 (Cali- 
fornia). 

relaiHya orientalia Temmiuck & Schlegel, '*Fanna Japan, Poiss., 1850, p. 99, pi. 52'' 
(Japan); Giinther, ii', I860, p. 368; Steindachner, Ichthyologische Beitrage, 
iv, 11, 1875 (Panama). 

Pdamys HneoJata Girard, U. S. Pac. R. R. Exp., Fishes, 1857, p. 106 (San Diego, Cal.). 

Sarda lineolata Lockington, Report Commissioners Fisheries California, 1879, p. 33 
(Monterey Bay). 

Sarda chilensis var. orientalU Steindachner & Doderleiu, Beitriige znr Eenntniss der 
Fische Japan's, iii, 11, 1885 (Tokio). 

Habitat — Pacific Ocean; southern California to Japan and Chili. 
The specimens examined by us are from Santa Barbara. 

Etymology: chilensis^ living in Chili. 

Dr. Steindachner regards the Japanese bonito {8. orientalis) as a va- 
riety of 8. chilensis. It inhabits the open ocean, coming on the coast of 
California to spawn. Dr. Jordan says : '^ This fish is everywhere known 
as the bonito. The names ' Spanish mackerel,' ^ Skipjack,' and ' Tuna' 
are also sometimes applied to it. It reaches an average weight of about 
12 pounds. It approaches to within half a mile of the shore, where it 
is taken in great numbers by trolling. It spawns in August or Sep- 
tember. Its arrival is in early summer and its departure in the fall. 
As a food-fish it is not held in high esteem, the fiesh being coarse." 

Genus VII.— SOOMBEROMORUS. 

Soomberomorus Lac^p^de, Hist. Nat. Poiss., iii, 293, 1802 (plumierii = regalu). 
Cybium Cuvier, R^gne Anim., 120, 1829 (cammerwnii). 
ApodontiB Bennett, Proc. Comm. Zool. Soc. i, 169, 1831 (immuntH). 
Lepidooybimn Gill, Proc. Acad. Nat. Sci. Phila., 125, ldii2 {flavobrunneum). 
Chriomitra Lockington, Proc. Acad. Nat. Sci. Pbila., 133, 1879 (concolar), 
Scomberomorus Jordan & Gilbert, Proc. U. 8. Nat. Mns., 573, 1882 {ytqaXiA\. 



442 BULLETIN OP THE UNITED STATES FISH COMMISSION. 

Type: Scomber regalis 1^\oq\\ ^ Scomber omor us plumierii Lac6()Me. 

Etymology : ffxdfifipu^ = mackei'el ; ofiopo^y borderiDg on, near. 

This genus contains nameroos species which are more decidedly shore 
fishes than any of the others of the family, and consequently of narrower 
distribution. The name Scovtberomorua must take the place of Cybinm^ 
the generic name heretofore most used by European authors. ^ 

▲KALYSIS OF SPECIES OF SCOMBEROMOBUS. 

a. Gill-rakers rather long, slender, more than 8 below angle ; dorsal spines 17 or 18 ; 
lateral line slightly wavy, descending obliquely. 
h. Teeth small, slightly compressed, aboot 50 in each jaw ; body comparatively 
little compressed ; month oblique ; gill-rakers long and slender, 18 below 
angle; premaxi lary short, not reaching to posterior margin of eye; caudal 
peduncle nearly cylindrical; head a little depressed, about 5 in length; 
ventral fins short ; pectorals inserted slightly above axis, and about 8 in 
length; depth of body equal to length of head. Color of the male dark 
steel-blue above, becoming silvery on sides; the female a shade lighter 
above, two rows of round bronze spots on sides equal to pupil. D. xvii-16- 

vm; A. 1, 16-vni Concolob, 11. 

hh. Teeth strong, triangular, compressed ; body somewhat compressed ; gill-rakers 
long and slender, 8 to 12 below angle, 
c. Color bluish above, silvery on sides and marked with many round bronze 
spots; no stripes on sides; head pointed, little compressed; teeth, 30 to 32 
in each jaw ; scales on base of pectoral^; pectorals, about 5^ in body ; eye, 
2 in snout; interdorsal space equal to the diameter of the eye; pectorals 
inserted a little above center of orbit; gill-rakers about 9 below angle. 

Head 4|; depth 5. D. xviii-17-ix; A. ii, 18-viii Maculatus, 12. 

cc. Color silvery; sides with two black stripes crossing lateral line under soft 
dorsal, posteriorly broken up into irregular spots; suout somewhat convex 
in profile ; lateral line wavy along the tail ; teeth about 40 in each jaw ; 
pectorals, 5^ in body; eye 2^ in snout; interdorsal space less than half 
diameter of eye; pectorals inserted a little below the center of orbit; gill- 
rakers slender, about 11 below angle. Head 4i; depth 4^. D. xvim-16- 
VIII ; A. II, 14-viii Regalis, 13. 

aa, Gill-rakers short, thick, less than 8 below angle ; dorsal spines 14 or 15 ; lateral 
line making an abrupt descent beneath soft dorsal; teeth large, com- 
pressed, about 30 in each jaw ; anterior part of spinous dorsal without 
black blotch; pectorals 5 in body; eye 2 in snout; interdorsal spaceless 
than eye. Color of adult, iron gray, nearly or quite immaculate ; young 
with yellowish spots. Head 5; depth 6. D. xv-lS-vui; A. n, 15-viii 
Cavalla, 14. 

11. SCOMBEROMORUS CONCOLOR. 

(Monterey Mackerel.) 

Cliriomitra concolor Lockingtou, Proc. Acad. Nat. Sci. Phila., 1879, 1.33 (Monterey); 
Lockington, Report Cal. Fish Com ni. (1878-79), 1881,34 (Monterey). 

Scomberomonia concolor Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 450 (Monterey; 
no description); Jordan & Jony, Proc. U. S. Nat. Mus., 1881, 13 (Soqnel, 
Cal. ; no description) ; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 45 (Mon- 
terey Bay); Jordan & Gilbert, Syn. Fishes N. A., 1883,425 (Monterey Bay) ; 
Jordan, Nat. Hist. Aquat. Auim., l>-84, 31G (Monterey); Meek & Newland, 
Proc. Acad. Nat. Sci. Phila., 1884, 233 (Soqnel). 
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^(ibitat. — Monterey Bay. The specimen examined by as is from 

ael. Gal. 

tymology: con and color, uniformly colored. 

bis species attains a length of about 2^ feet and a weight of 5 to 

)and8. It has only been seen in Monterey Bay, where but a limited 

iber are taken each fall. Its flesh is of very fine flavor, and always 

igs a high price in the markets. They appear in September and 

appear in l^ovember. 

12. SCOMBEROMORUS MACULATUa 

(Spanish Mackerel.) 

iher maeulaius Mitohill, Trans. Lit. and Phil. Soc, i, 426, pi. 6, f. 8, 1815 (New York). 

Mm maoulaium Cavier, R^gne Anim., ed. 2, 121, 1&2I9 (after Mitchill); Agaasiz, Spix, 
Pise. Brazil., 103, pi. 60. 1829 (Atlantic); Cuv. & Val., viii, 181, 1831 (New 
York); Storer, Boat. Jour., iv, 179, 1842 (Lynn, Mass.); Ayres, Host. Jonr. 
Nat. Hist., iv, 261, 1812 (Brookhaven) ; DeKay, New York Fanna, Fishes, 
108, pi. 73, f. 232, 1842 (Long Island) ; Storer, Synopsis, 92, 1846 ; Baird, Fishes 
N. J. Coast, 21, 1855 (Beaseley's Point) ; Holbrook, <' Ichth. Sonth Carolina, 
66, pi. 9, f. 1, 1855 ;'' GUnther, ii, 372, 1860; GUnther, Fishes Central America, 
388, 1866 (Belize; no description); Storer, Hist. Fish. Mass., 146, pi. 13, f. 1, 
1867 (Lynn, Mass.) ; Gill, Rept. U. S. Fish Comm., 602, 1871-'72 (name only); 
Baird, Bept. U.S. Fish Comm., 825, 1871-72 (Wood's HoU ; no description) ; 
Gill, Cat. Fish., E. Coast N. A., 24, 1873 (name only) ; Poey, Proc. U. S. Nat. 
Mns., 4, 1878 (after Cnv. <& Val.) ; Jordan <& Gilbert, Proc. U. 8. NatMns., 
375, 1875 (Albemarle Sound); Goode, Proc. U. S. Nat. Mns., 3, 1879 (Florida; 
no description) ; Goode & Bean, Proc. U. S. Nat. Mus., 128, 1879 (Pensacola) ; 
Goode & Bean, Fish., Essex Co., Mass., 15, 1879 (no description) ; Bean, Proc. 
U. S. Nat. Mus., 89, 1880 (Washington Market ; no description) ; Ryder, Bull. 
U.S. Fish. Comm., 25, 1881; Earll, Bull. U. S. Fish Coram., 416, 1884 (Mob- 
jack Bay) ; Smiley, Bull. U. S. Fish Comm., 74, 1885 (near Tampa Bay). 

heromorus m<iculatus Jordan & Gilbert, Bull. U. 8. Fish Comm., 106, 1882 (Mazat- 
Ian; no description); Jordan & Gilbert, Bull. U.S. Fish. Comm., 110, 1882 
(Panama ; no description); Goode & Bean, Proc. U. S. Nat. Mns., 237, 1882 
(Gulf of Mexico); Jordan <& Gilbert, Proc. U. 8. Nat. Mns., 268, 1882 (Pen- 
sacola; no description); Jordan &, Gilbert, Proc. U. S. Nat. Mus., 594, 1882 
(Charleston, S. C. ; no description) ; Jordan & Gilbert, Proc. U. S. Nat. Mns., 
625, 1882 (Panama ; no description) ; Jordan & Gilbert, Syn. Fish. N. A., 
426, 1883; Bean, Cat. Fish. Ex. London, 51, 1883 (Charlotte Harbor; no 
description); Meek &, Newland, Proc. Acad. Nat. Sci. Phila., 232, 1884; 
Gk>ode, Nat. Hist. Aquat. Anim., 307, pi. 93, 1884; Jordan, Bull. U.S. Fish 
Comm., 78, 1884 (Key West; no description); Jordan, Proc. U. S. Nat. Mns., 
373, 1885 (Mazatlan and Panama; no description); Page, Bnll. U.S. Fish 
Comm., 406, 1886; Jordan, Proc. U. S. Nat. Mus., 27, 1886 (Beaufort; no 
description) ; Jordan, Proc. U. S. Nat. Mus., 36, 1886 (Key West). 

ibitat. — Warm seas of America; north to Lynn, Mass.; south to 
;il, Panama, Mazatlan. The specimens examined by as are from Key 
t, Pensacola, and Washington Market. 
;ymology: maculatiiSj spotted. 

lis is one of the most valuable of our food-fishes, appearing in schools 
ir Atlantic coast in greatly varying abundance. It reaches a weight 
or 9 pounds. It is found on the west coast of Mexico, where, ac- 
in^ to Dr, Gilbert, it is held in low esteem «ba ^ iwi^-^as3^. 
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13. SCOlCBBROlf ORDB RBOAUB. 

(PUTADO, CESO. AOOUU.) 

Sevmher f9fmiU Bloch^ And. Fisclie, pL 333, 1793 (after • dimwiog liy Plnuer) ; Bloch 
Sl Seboeider, SyBtema Nat., 2i, 1801 (after Bloeii); Jordaa & Gilbert, Proc. 
U. S. Kai. Mna., 573, 1S». 

CgHumreguleCnrier^EhgDe Animal, ed.2, 121, leS9 (name only; after Bloeb); C«v.& 
VaK, Tiii, IM, 1631 (Sao Doningo); DeKay, New Yoric Faosa, Fkhok lOK, 
1842 (Oalf of Mexico); Giintber, ii, 372, 1860 (Jamaica); Poej, Sjm. Pke. 
Cob., ii, :UA, ldti8 (Caba) ; Gill, Bept. U. S. Fish Comm., 80S, 1871-^72 (Dame 
oDljT); lUird, Bept. U.S. FiiibCoiiiiii.,82S, ld71-'72( Wood's HoD; no descrip- 
tion); Gill, Cat. Kifib. K. Coast N. A., 24, 1<?73 (name only); Poey, Bnom. 
Pine. Cabena., 73, 1875; Poey, Proc. U. 8. Nat. Mas., 4, 1878 (Coba); (3eode, 
Proc. U. S. Nat. Moa., 3, 1879 (East Florida; no deacription). 

8e(mber<fmoru9 regalU Goode Sc Bean, Proc. U. 8. Nat. Mos., 237, 1882; Jordan Sl Gil- 
bert,, Bjn. Fisb. N. A., 426, 1883 (Cape Cod to Brazil): Jordan, Proe. U. S. 
Nat. Mus., 120, 1884 (Key West); Jordan, Ball. U. S. Fiah Comm., 78, 1884 
(Key West; no description); Goode Nat. Hist. Aqaat. Anim., 307, 316, pi. 
04, f.2, 1884 (Key West); Meek d^ NewUnd, Proc. Aead. Nat. Sci. Pbila., 
2:M, 1884 (Key West, Uuvaua); Jordan, Proc. U. 8. Nat. Mna., 36, 1866 (Ha- 
/ana); Jordan, Proc. U. 8. Nat. Mus., 574, 1886 (West Indies; no descrip- 
tion). 

Bcomheromoru9 plumieri Lac^pMe, iii, 292, 1802 (after Aubriet's copy d PlomieFs 
drawings). 

Cyffium acervum Cqt. dc Val., viii, 186, 1831 (in part; type); Poey, Bepertorio, i, 322, 
1H67 and ii, 13 (Cuba); Poey, Eiiam. Pise. Cabens., 73, 1875; Poey, Proc. 
U. 8. Nat. Mns., 4, 1H78 (uo description). 

Habitat — East coast of America; Gape God to Brazil. The speci- 
mciiH examined by us are from Key West and Havana. 

Etymology : regalia^ kindly. 

This' species is closely allied to nuusulatuSj from which most fubhermen 
do not distinguish it. It attains a length of 5 or 6 feet and a weight of 
20 or 30 pounds. 

14. SCOMBEROMORUS CAVALLA. 

(KiNQ-FisH, Sierra.) 

Ouarapuou Marcgravo, Hist. Brasil., 178, 1648 (Brazil). 

Cyhium cavalla Cuvier, Kbgno AniUial, ed. 2, 121, 1829 (after Marcgrave) ; Tybring, 
Bull. U. 8. Fish Coram., 150, 1886. 

Ctjhium Iritor Cuv. & Val., viii, 176, pi. 218, 1831 (West Coast of AMca) ; Gttnther, ii, 
372, 1860 (after Cuv. & Val.). 

CyHum cahalla Cuv. & Val., viii, 187, 1831 (Brazil); Giinther, ii, 373, 1860 (San Do- 
mingo); Ouichonot, Sagra, Hist. Cuba Poiss., 103, 1850 (Cuba); Poey, Re- 
portorlo, i, 322, and ii, 13, 1867 (Cuba); Poey, Synopsis, 362, 1868; Poey, Enu- 
moratio, 73, 1875 (Cuba) ; Poey, Proc. U. S. Nat. Mus., 3, 1879 (East Florida; 
no description) ; Poey, Bull. U. S. Fish Comm., 118, 1882 (Key West; no de- 
scription). 

Cyhium immavulatum Cuv. &. Viil., viii, 101, 1831. 

ScomberomoruH cahalla (Joodc & Bean, Proc. U. S. Nat. Mus., 237, 1882 (no description); 
Jordan & Gilbert, Proc. U. S. Nat. Mus., 268, 1882 (Pensacola); Jordan <& 
Gilbert, Proc. U. S. Nat. Mus., 594, 1882 (Charleston; no description) ; Jor- 
dan «& Gilbert, 8yu. Fish. N. A., 427, 1883 (copied); Goode Kat. Hist. Aqoat. 
Animals, 307, 316, pi. 94, f. 1, 1884 (Wood^s HoU, Mass.). 
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Scomberamorua oavalla Jordan, Proc. U. S.Nat. Mus., 119, 1884 (Key Weat); Jordan, 
Ball. U. S. Fish Comm., 77, 1884 (Key West ; do desoriptioQ) ; Meek <& New- 
land, Proo. Acad. Nat. Sci. Pliila., 235, 1884; CoUins, Bull. U.S. Fish Coinni., 
359, 1885; Jordan, Cat. Fibb. N. A., (58, 1885; Jordan, Proc. U. S. Nat. Mus., 
36, 1886 (Havana; no description); Jordan, Pruc. U. S. Nat. Mus., 574, 1886, 
(West Indies; no description ). 

Eabitat — Warm parts of the Atlantic; north to Wood^s Holl ; south 
to Caba, Brazil, and west coast of Africa. The specimens examined by 
us are from Havana and Key West. 

Etymology: The Spanish name, from ea^aUi^, a horse (horse-mackerel.) 
In the West Indies and about Florida it is one of the best food-fishes, 
reaching a large size and having flesh of excellent quality. It reaches 
c weight of 40 to 100 pounds, and a length of 3 to 5 feet. 

^e follow Meek & Newland in using the original orthography cavalla. 

Genus VIII — ACANTUOCYBIUM. 

Acanthocybium Gill, Proc. Acad. Nat. Sci. Phila., 125, 1962 (sara). 

Type: Cybium sara Bennett = Cyhium solandri On v. & Val. 

Etymology: axav6?a = spine, x6^.'.>y = tlie cured flesh of the pelamis, 
or the pelamis itself when at a particular age. 

This remarkable genus indicates a long step from the type of Scorn- 
beromorus toward the type of the sword-fishes. The single species 
rang^ widely in the warm seas. 

ANALYSIS OF SPECIES OF ACANTHOCYBIUM. 

a. Body elongate, fnsiform; premaxillaries in fV'ont produced in a sort of beak, which 
is nearly half the length of the snout ; teeth in jaws strong, serrated, enlarged 
posteriorly, about 50 in each Jaw; corselet small; spinous dorsal very long; 
second dorsal and anal short and low ; anal in.seitud behind the vertical from 
the soft dorsal; pectorals 2^ in head; lateral line descending abruptly beneath 
the 16th spine. Color of back dark steel blue, pnler underneath; indlHtinot 
vertical bands of young disappear with age. Hea<I, 4; depth, (i^. D. xxvi— 
12— viii; A. 12— IX 80LANDBI, 15. 

15. ACANTHOCYBIUM SOLANDRI. 

(Wahoo, I'rto.) 

Cybium solandH Cuv. & Val., viii, 192, 1831. 

Jcanthocifbium 9olandri Jordan, Proc. U. 8. Nat. ^I us., vii, 119, 1884 (Key West); Jor- 
dan, Bnll. U.S. Fish. Conim., 77, 18«4 (Key West; no description); Jordan, 
Cat. Fishes N. A., 68, 1^85 (Cuba; Key West) ; Jordan, Proc. V. 8. Nat. Mug., 
574, 1886 (West Indies; no description); Jordan, Proc. U. 8. Nat. Mus., ^H, 
1886 (Havana; no description). 

Cybium sara Bennett, <*Beeohey's Voyage, Zool., 63, pi. *20, f. 2, 1849'' (Loo-Choo); 
Gunther, ii, 373, 1860 (after Bennett). 

Cjfbiumpetut Poey, Memoriae Cuba, ii, 234, tab. 16, f. 1, 1860 (Havana). 

Acanthoetfbium peiua Poey, Synopsis, 363, 1868; Poey, Knumeratio Pise. Cubensi'S, 73, 
1875; Poey, Proc. IT. S. Nat. Mus., .% 1H7H. 

Cybium verany Doderleiu, Gioru. di 8c. Nat. ed £cun., viii, l'!;72 (Palermo). 



446 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Habitat — ^Tropical seas ; north to Key West. 

Etymology : Solandeb, an early explorer. 

This species is occiisioually found about the Florida Keys, and is called 
by the fishermen of that region Wahoo, by the Cubans Peto. It reaches 
a length of 6 feet and a weight of over 50 pounds. 

» 

RECAPITULATION. 

The following is a list of Scomhrinco recognized by us as occurring in 
the waters of America aud Europe. The distribution, in general, of 
each species is indicated by the use of the following letters : 

E. Europe. 

I. Iblands of Eastern Atlantic. 
N. North Atlantic Coast, north of Cape Hatteras. 
S. South Atlantic aud Gulf Coast. 
W. West Indies and Brazil. 
C. Southern California. 
P. Pacific Coast of Tropical America. 
V. Pacific Coast of S <uth America. 

FamUy SCOMBRID^l.—SubfamUy SCOBfBR]:N.SL 

1. Scomber Linn^us. 

1. Scomber scomhrus (Linnsens) £. N. (C.f) 

2. Scomber colias (Gmelin) I. N. C. P. 

2. Atuds CuviER. 

3. Juxis th<izard (Lac6p^de) S. W. I. N. 

3. Orcynopsis Gill. 

4. Orcynopsis unicolor (Geoftroy), E. 

> 4. OymnoBarda Gill. 

5. Gymnosarda pelamis (LinuaDus) W. N. E. 

6. Gymnosarda alletteraia (Rafinesquc) N. £. W. 

5. Albacora Jordan. 

$ Germo Jordan. 

7. Albacora aJalonga (Gmelin) C. E. V. W. N. 

$ Albacora. 

8. Albacora thynn us (Linnudus) N. E. W. 

6. Sarda Cuvier. 

9. Sarda sarda (Bloch) N. E. 

10. Sarda chilensis (Cuv. & Val.) C. V. 

7. ScomberomoniB Lac^p^:dr. 

11. Scombtromorus concolor (Lockingtou) C. 

12. ScomberonwruH viaculatna (Cuvier) N. S. C W. P. 

13. Scomberomorus regal is (Bloch) W. S. N. 

14. Sc .mberomorus cavalla (Cuvier) S. W. N. E. 

8. Acanthocybium Gill. 

15. Acanthocybium solandri (Cuv. & Val.) S. W. E. 
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•4.-8TATISTICS BBSPECTINQ CBBTAIIV FBATURBS OF TBB TB8. 

SEL FI8BEBIBII OF THE UNITED STATES. 

[Prepared by the Division of Fisheries, J. W. Collins, in charge.] 

INTRODUCTORY NOTE. 

The statistical information presented herewith was prepared daring 
the years 1886, 1887, and 1888, chiefly in response to requests from Con- 
gress, the Executive Departments, and the International Fisheries Com- 
mission. In several cases the tables have been modified somewhat and 
made more comprehensive than they were originally. 

It is believed that the presentation of prelin^inary tables in this form 
(as distinct from the general fishery statistics of the years referred to), 
some of them being novel in arrangement and covering many branches 
and phases of the vessel fisheries, will furnish much that is valuable 
and instructive to all who are interested in the subjects considered. 
And also, while a clear conception may thus be gained of the matters 
dealt with, the peculiar and specific kind of information required by the 
executive and legislative branches of the Government will be apparent. 

The data on which the tables are based were procured chiefly by 
special investigation and correspondence by the U. S. Fish Commission 
and by returns forwarded by collectors of customs on Treasury circular 
for obtaining statistics of the fisheries. 

EXPLANATION OF TABLES. 

Table I shows, by customs districts and States, the number and citi- 
zenship of men on vessels employed in the New England food-fish fish- 
eries in 1886, including lobster and menhaden, but not including oyster 
and other shell-fish. The men engaged on lobster and menhaden ves- 
sels numbered 538; 515 of whom were Americans, 2 British provincialSi 
and 21 other foreigners. 

Table II relates to the vessels employed in the cod-fisheries that, dur- 
ing the year 1886, frequented grounds east oH longitude 65^ west. The 
fleets on each of the distant ofl;-shore banks are enumerated ; and the 
vessels carrying hand-lines or trawls, or both, are shown separately. 

In Table III the vessels following the cod and halibut fisheries on off- 
shore grounds in 1886 are classified according to the localities in which 
the greater part of their catch was obtained, and also with reference to 
the kinds of bait used and the source of the bait supply. Each vessel 
is shown under the ground on which its principal fishing was done, 
thus explaining any apparent contradiction of Table II, which gives 
the fleets on the separate grounds. In winter, the vessels fishing for 
halibat, and those engaged in the cod-fishery on George's^ Brown's^ 
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La Have, aud Western banks, nsoally take supplies of firozen-herring 
bait from the home ports. 

Table IV shows the New England fleet engaged in the off-shore cod 
and halibut fisheries in the year 1888, dividing them according to their 
hailing ports and fishing grounds. The total namber of vessels is 
shown to have been 370, of which 305 were owned in the State of Mas- 
sachusetts, 60 in Maine, and 5 in Connecticut. One hundred and two 
of the vessels fished exclusively on the Grand Bank, and 63 others 
visited that ground at some period in the year. 

Table V gives the number of American fishing vessels entering Brit- 
ish North American ports, ancluding those of Newfoundland, together 
with the number of times said ports were visited by the vessels in the 
several fisheries, and the amount of money expended by them for bait, 
ice, provisions, repairs, etc., during 1885, the last year of the continu- 
ance of the so called Washington treaty. In addition to the expendi- 
tures incurred on the part of the vessels, the crews disbursed greater or 
less amounts, aggregating $16,800, an estimate based on the assumption 
that each man would spend only $5 during the season. The average 
number of times that each vessel entered foreign ports in 1885 was five. 

Table YI shows that in 1886 5,137 barrels of clam bait, valued at 
$28,230, apd in 1887 4,430 barrels, valued at $24,440, were shipped 
Arom Maine to be used by the provincials. iSedgwick, Deer Isle, and 
the vicinity of Portland are the centers of this trade. A large portion 
of the clam-bait received at Portland is transhipped by way of Boston, 
the custom-house records of which city show that in 1886 1,905 barrels, 
and in 1887 1,813 barrels, valued at $9,789 and $9,102, respectively, 
were exported to the provinces. 

The mackerel fishery is treated 6f in four tables (VII to X). 

Table VII shows, by customs districts, the quantity of mackerel caught 
by the New England fleet in 1886, with the fishing grounds on which 
the fish were taken. Three hundred and thirty-eight vessels used purse- 
seines ; these schooners are generally of large size, ranging from 40 to 
140 tons, and carrying from 10 to 20 men. The 149 vessels using hand- 
lines and nets vary in size from 5 to 70 tons, but are generally small 
craft, with trom 2 to 13 men. They fished along the coast of the 
United States with more or less regularity during the summer months. 
Three fished in the Gulf of St. Lawrence with hand-lines; these were 
the schooners M. L. Wctherell and William V. RutcMns^ of Gloucester, 
and (/. M. llopVins^ of Provincetown. 

The total catch of mackerel in 1886 was 130,170 barrels, of which 
3S,rKS3 barrels were sold fresh and 91,587 barrels were brine-salted. 
The catch of the Sonthern fishery amounted to 19,812 barrels, of which 
all but 3,676 barrels were sold fresh, chiefly in New York. The New 
England shorei yieldetl 30,303 barrels, of which 21,687 barrels were dis- 
l>oseil of in a fresh state. The catch on the Nova Scotia shore and in 
tfie Gnlf of St. Lawrence included more than half of the total product 
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<f the fleet, aggregating 71,055 barrels, of which 760 barrels were landed 
fresh in Portland. The vessels fishing with hand lines and nets se- 
wred 39 barrels of fresh mackerel and 27 barrels of salt mackerel in 
the Sonthern spring fishery; 3,357 barrels of fresh and 2,142 barrels of 
ttit Ash oflF the New England shore, and 191 barrels of salt mackerel 
jQ the Golf of St. Lawrence. The total value of the mackerel taken by 
the fleet in 1886 was about $1,716,372. 

The extent of the mackerel fishery in 1887 is given in Table VIII, 
which shows, in addition to the number of vessels and the catch, as set 
forth in Table YII, the aggregate tonnage and value of the vessels in 
each district, together with the number and citizenship of the men em- 
ployed in the fishery and the value of the catch by districts. The ta- 
ble inclades all vessels that during any portion of the year fished esi>e- 
dally for mackerel. The mackerel cateh of vessels not regnlarly en- 
gag^ in the fishery is shown in a foot- note. 

The extent of the American mackerel-fishery in the Gulf of St. 
Lawrence in 1887 is presented in Table IX. The average catch per 
vessel, only 98 barrels, is considerably less than half the average 
catch of vessels fishing on the American shore, which was 220 bar- 
rels in 1887. A list of the vessels, 178 in number, which entered the 
Golf for mackerel, follows the table, the arrangement being alphabet- 
ical nnder ports. 

The information contained in Table X was furnished by Messrs. 
D. L. Femald & Co., of Portland. It shows the quantity and value of 
salt mackerel packed at Portland in 1887, with the percentage of same 
caaght in the Gulf of St. Lawrence. The table includes ail salt mack- 
erel packed in Portland, regardless of where the vessels landing the 
fish were owned. The six packers handled 9,940 barrels, valued at 
$140,144.40; of which 2,198 barrels, valued at $26,407, were taken in 
the Gulf of St. Lawrence by 40 vessels that fished from six to twenty 
weeks in those waters ; the average time being nine weeks, and the 
average catch 55 barrels. 

In Tables XI, XII, and XIII the New England lobster-vessel 
fishery in 1887 is dealt with, the first table relating to Maine, the 
second to the other States having lobster fisheries, while the third 
is a oondensed statement for the whole of New England. Befei'ence 
to the tables, which give the statistics in great detail, shows, among 
other things, that Maine leads the other States in the number of 
vessels engaged in the fishery, the tonnage of same, the number of 
men employed, and the number and value of the lobsters transported ; 
and that Connecticut is second to Maine in all these resi>ects, and 
excels in the value of the vessels and outfits, and the number and 
value of the lobsters actually caught by the vessels' crews. The 
total output of this fishery was 1 ,960,939 lobsters, of which 639,294, 
valued at $49,908, were caught by the crews of the vessels; while 
the remaining 1,321,645, valued at $70,399, were caught by men 
Ball XT. 8. F. 0. 87 29 
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fishing in small open boats along the shores adjacent to their homes, 
and were merely purchased by the vessels and transported by them to 
the city markets. 

In Table XIV a comparative statement is famished of the extent of 
the menhaden fishery in 1880 and 1886, the former figures obtained by 
agents of the U. S. Fish Commission for the Tenth Gensos, the latter 
by special field investigations of the Commission. Beference to the 
table discloses certain featnres of the fishery the mention of which will 
be of interest. 

Number of factories. — The State having the largest number of facto- 
ries, both in 1880 and 1886, is Virginia, 38 and 37 being the respective 
figures. A large proportion of the factories in 1880, however, were not 
in existence in 1886; many of tJiose operating in the latter year repre- 
senting new capital invested or a change in the location of plants. 

Massachusetts, Rhode Island, Connecticut, New York, and Kew 
Jersey show a decrease in the number of factories, while whatever in- 
crease took place was south of New Jersey, and the increase was really 
more than can be judged from a bare statement of the number of fac- 
tories, as is shown by the greatly augmented amount of capital invested 
in the Southern States. A noticeable impetus to the industry in the 
South, partially compensatory with its decline in the North, is seen in 
the number of works in 1886 in North Carolina, where in 1880 there 
were none. 

Number of vessels. — Fewer steam and sail vessels were employed in 
1886 than in 1880. Vessels of finer build, larger size, and with more 
men, however, made up for fewer numbers in 1886. While in 1880 the 
average value of steamers was $8,160, in 1886 it was $10,095. The 
value of sailing vessels shows a corresponding increase, the average in 
1880 being $835 and iu 1886 $1,425. 

Number of men. — ^More men in the capacity of factory hands and fish- 
ermen were employed in 1886, notwithstanding the smaller number of 
factories and vessels. 

Capital ini?6«te(7.— The total investment in 1880 was $2,061,654 ; in 
1886 it was $2,921,632, or an increase of $859,978, made up chiefly of 
improved machinery and other shore property. 

The yield of the fishery. — In 1886 the quantity of menhaden taken was 
less by 1,106,825 barrels, or about 308,608,000 fish, than in 1880. The 
yield of oil in the latter year was at the rate of 3 gallons to a thousand 
fish, and in 1886 averaged 5 J gallons; the actual increase in oil amount- 
ing to 914,878 gallons. The production of fertilizer was less in 1886 
than in 1880 by 27,281 tons. The total value of the output of the fish- 
ery was $2,116,787 in 1880 and $1,517,330 in 1880; the decrease in the 
latter year being $599,457 

Table XV shows the average quantity of fish taken \wv vessel and 
per man, for the years 1879, 1880, 1885, 1886, 1887, and 1888, of 20 ves- 
aela belonging at ports in the State of Maine, and employed in the cod 
^siieries of Quereau, Westerii, and Grand banks. 
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Tables XVJ to XX give comparative statistics for several different 
years of the operations of vessels hailing from New England ports and 
engaged in the cod or the market fisheries. 

Table XVI shows the average catch per vessel and per man, for the 
years 1879, 1885, 1886, 1887, and 1888, of 20 Gloacester vessels engaged 
in the Gteorge's ood-fishery, and 20 others in the Grand, Western, and 
Quereau banks cod-fishery. The figures given show that the catch of 
the average bank vessel was from 7,000 to 40,000 pounds larger in 1888 
than in 1879, and the catch per man' had increased during the same 
period by from 1,000 to 4,000 pounds, except in the George's cod- 
fishery, where there was a falling off of 1,265 pounds in that particular. 
The cod*fishery seems to have been most successful in 1886 on George's 
Bank, while on the other banks, although the increase in the quantity 
taken by each vessel is most marked for 1887 and 1888, the catch per 
man was largest in 1885. 

Table XVI I shows the average annual catch per vessel and per 
man, from the years 1885 to 1888, of 14 vessels belonging to Province- 
town, Massachusetts, and employed in the cod-fisheries on Quereau, 
Western, and Grand banks. The figures given show that the average 
catch of each vessel in 1887 was 8,350 pounds greater than in 1885, and 
tbe average to each man had increased by 816 pounds during the same 
period ; but the year 1888 was a less fortunate one, and the averages 
Wfre 4,205 pounds to a vessel and 2,722 pounds to a man below what 
they hail been in 1885. The apparent disproportion between the de- 
crease per vessel and per man is due to the fact that the crews carried 
in 1H88 numbered more men than in 1885. 

Table XVIII shows the American cod-fishery in the Gulf of St. Law- 
rence between 1885 and 1888, inclusive. For a number of years the 
only American vessels entering the Gulf of St. Lawrence for the pur- 
pose of taking fish other than mackerel have belonged at the port of 
Pnivincetown, and these have fished only for cod, chiefly with trawls. 
It will be seen from the table that the average catch of these vessels 
in so-calleil Canadian waters is very much less than the catch of other 
vessels following the cod-fishery on the ocean banks. 

Table XIX shows the largest catch of a single vessel and average 
catch and stock of 20 vessels of the fleet engaged in the Boston market 
fishery between 18S5 and 1888, inclusive. The catch consists of cod, 
haddock, pollock, etc., and is marketed fresh in Boston. The Boston 
market schooners are among the finest and largest of the New England 
firthiiig fleet, and are specially noted for speed. Their average net ton- 
nage is 84.45 tons, and the average number of men constituting a crew 
is 17. 

Table XX shows the largest individual catch and the average catch 
and stock of 16 vessels, chiefly welled smacks, engaged in the market 
fishery from the port of Greenport, New York, taking chiefly coil and 
bluefish, with trawls and hand-lines, and landing their catch in New 
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York City. The average tonnage of the vessels is 43^ net, and 9 men 
constitute the average crew. 

Table XXI shows the vessel fishery for the year 1887, of the customs 
district of Philadelphia, comprising the ports of Philadelphia, Pa., and 
Camden, X. J. Oystering is the most important fishery interest of the 
district, 77 vessels out of the entire fleet of 90 vessels being engaged in 
the oyster fishery, while 4 other vessels followed both fishing and oyster- 
ing. Four vessels fishing only and 5 transporting fish complete the 
enumeration. The vessels bad an aggregate value of $184,651, includ- 
ing apparatus and outfit, and carried 515 men. The value of the fishery 
products taken and transported was $335,179, of which $264,029 repre- 
sented oysters and $71,150 fish. 

Table L — Number and nationalitg of mem on vessels emploifed in New Rmgland food-JUk- 

cries in 1886. 
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LO 


Sat^o 


4.0 


KoDnebiink 




1 60 

1 " 


1 




York 
















...... 




Total 


3.339 


893 


19 1 3.751 


89.0 


10.5 


.5 






KIW HAMFSHIKK. 

Portamonth 


130 


12 


4 1 146 


89.0 


&0 


8.0 










HAflSACHUSKTTB. 

Kewbaryport 


49 

3,365 

113 

251 

569 

58 

940 

14 

25 

78 


4 

1,102 

28 

2 

106 

3 

604 




53 

5,193 

139 

255 


92.0 
65.0 
8L0 
98.0 
75.0 
95.0 
39.0 
100.0 
100.0 
76.0 


1 8.0 
21.0 
19.0 

' 14.0 

6.0 

25.0 




Oloacesver 


726 


14.0 


Salem and Bererly 




Ifarblebead 


2 


1.0 


Boaton 


84 1 750 


ILO 


Plymouth a. 

Barnstable 




61 

2,413 

14 

25 

103 




869 


36.0 


If antncket 




Sd^artown 










New Bedford 





25 




24 












Total 


5,462 


1,847 


1,706 , 9,015 


60.6 

100.0 

100.0 

83.0 


20.5 


18.9 






BHODK IBLAND. 

NewDort 


341 

6 

22 






341 

6 

24 






Bristol and Warron . 










Proridence 


2 




17.0 






! 




Total 


369 


2 




371 


99.5 


.5 










coxNKcricirr. 
Stoninsrton 


284 

207 

8 




17 
49 


801 
346 

8 


94.0 

86.0 

100.0 




A.0 


New London 






14.0 


New Haven 


















Total 


689 




66 


655 


89.9 




10 1 




1 








9,B8d 


\ %1^ 


i 1,795 j 13.938 


70.9 


16.2 


12.9 
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^ 
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Table II.— TJ^ New England cod fleet fishing east of longitude 65^ weet in 1886. 



l/ocality where fishing. 



vA.. Yemels fishing for cod only : 

Grand Bank exclusively 

Grand and Western banks 

Grand Bank and banks west of longitude 
•SOW. 

Western Banks ezclasively 

Western Banks and banks west of longitude 
650 W 



Veesels 

carrying 

hand4ines 

only. 



Vessels 

carrying 

trawls only. 



Veesels 
carrying 
both hand- 
lines and 
trawls. 



Total. 



Total 



B Vessels employed in cod and other fisheries dar- 
ing the year, bat when in the cod-fishery, at times 
fishing east of longitude 65^ W. : 

Grand Sank exclusively 

Grand and Western banks 

Grand Banks and banks west of longitude 

65° W 

Western Bank exclusively 

Western Banks and banks west of longitude 



650 W 



Total 




NOTB.— Vessels mentioned as having fished a portion of the year west of longitude 85° west are 
those which engaged for a short time in either the market fishery or the so-called George's cod-fishery. 

The term AVestem Banks should, in every case, be understood to include not only Western Bank 
proper, but also Quereau and La Have. 

Table III.— The New England off-shore cod and halibut fleets in 1886, cUiesified accord- 
ing to fishing-grounds and hait supply. 



Fishery. 


Fishing-grounds. 


Ves- 
sels. 


Fresh bait. 


Kinds used. 


Whence obtained. 


Ck)d 

Do... 
Do... 

Halibut.. 

Do... 


Grand Bank 

Quereau and West- 
em banks. 

George's and 
Brown's banks. 

La Have, Western, 
Ouereau, Grand, 
Green, and St. 
Pierre banks. 

Off Greenland and 
Iceland. 


95 

80 
180 

55 

6 


Herring, capelin, msu;kerel, 
and squid, and occasionally 
Bank clam.s, cod-roe, birds, 
and porpoise. 

Herring, mackerel, and squid. 

Herring, alewives. menhaden, 
mackerel, and squid. 

Herring, mackerel, cod, had- 
dock, and refuse fish taken 
on trawls. 

Chiefiy halibut, but also cod 
and refuse fiish taken on 
trawls. 


Chiefly Newfoundland; also 
New England and Nova 
Scotia occasionally on. 
banks. 

New England, Nova Sootia, 
and occasionally New 
Brunswick. 

New England, New Bruns> 
wick. Nova Scotia, and oc- 
casionally Long Island, N. 
Y. 

Chiefly New England, but 
sometimes Nova Scotia for 
first (lays of fishing; after* 
wards on banks. 

Caught by crew. 




Fishing-grounds. 


Ves- 
sels. 


. Salt bait. 


Fishery. 


Proportion of the vessels us- 
ing salt bait. 


Kinds used. 


Cod 


Grand Bank 

Quereau and West- 
em banks. 

G eorge ' s and 
Brown's biuiks. 

La Have, Western, 
Quereau, Grand, 
Green, and St. 
Pierre banks. 

Off Greenland and 
Iceland. 


95 

80 

180 

65 

6 


Three-fifths 


So aid and clams ; occasionally 

herring and capelin. 
Squid and clams. 


Do... 
Do... 


Onehalf 

None 


Halibut. . 


...do 




Do... 


All for first two or three days 
fishing. 


Chiefly herring. 



Note. — Bait such as bank clams, cod-roe, birds, halibut, porpoises, etc., obtained on the banks, is usu* 
aUy called "shack," and the capture of fish with such lares is denominated " shack fisbing." Squid, 
M^ieUn, or herring taken in quantities on the banks are not included among the material known aa 
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Tablk Yl,^Exportatioh of olam-hait to the BritUh Protdnees, 



Place whence exported. 


Barrels. 


Valne. 


1886. 


1887. 


1886. 


1887. 


Sedgwick, He 


650 

700 

3.787 


652 

550 

3.228 


$3,580 

3.850 

20,800 

28,230 


$3,500 


Deer Isle, Me 


3,060 


Portland. M* , and vfrlnfty , 


17,800 






Total 


5,137 


4,430 


24,440 







Table VII. — The New England mackerel fishery in 1886. 



Onstomsdiatrict 


Number of ves- 
sels fishing 
with — 


Soatbem spring 
fishery. 


New England 
shore. 


Nova Scotia shore 

and Galf of St 

Lawrence. 




Purse 
seines. 


Hooks, 

nets, 

and 

traps. 


Sold 
fresh. 


Brine- 
salted. 


Sold 
fresh. 


Brine- 
salted. 


Sold 
ft-esh. 


Brine- 
salted. 


Pasaamaqnoddr 

Frenchman's Bay 

Castine 


1 

3 



15 



18 

45 


4 

1 


27 
7 
4 
2 
1 
1 

19 
1 
1 
2 
1 

22 
3 
6 
8 

19 
2 
8 
4 


Barrett. 
145 

1 


Barrele. 


Barrele. 

100 

91 

125 

7 

1.348 

441 

2.417 

17 

1,448 

200 

2,379 

7 

6,175 

1,M4 

1,003 

2,814 

11 

5 

60 

422 

86 

519 

50 


Barrele. 

73 

232 

1,045 

462 

821 

468 

3,590 

14 

150 


BarreU. 


Barrett. 
364 








445 


130 
864 




1.545 


Belfast 




8,015 
500 


Waldoboroagh 


39 

929 

4,058 




Wiscasset 


60 
461 


760* 


1,418 
5,888 


Portland 


Kennebunk ............ 


Portamoath 


4 

2 

122 


200 








Newbarrnort 






252 


Glonoester 


9,250 


770 


3,510 




48.123 


Salem and BeTerly 




Ifarblehead 


13 

23 

2 

73 


1 


296 

1.147 

13 

4,546 

23 

109 

438 

434 

20 

2 

223 






Boston 


370 


511 

8 

1,369 




3,083 


Pljrmouth 




Barnstable 


700 




6.032 


Nantucket 




Bdjtartown 




•••••••••• 


2 






New Bedford 


1 






Newport 








.......... 


Providence 




1 .. 

...... 






Stonington 












New London 


1 








7S 












Total 


338 


149 


16.138 


3,676 


21,687 


17, 616 


760 


70,20f 
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Table V 111.- The Xew Snglaitd madcerel JUkm^ in 1687. 
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enullf U barri'ls of fresh mackerel md 13 bamlg of salt markerel on the New Eng- 
Tablr IX.— The Anterican mackerel fitbers in the Gulf of Si. Laarenee, 1887. 



Portland diatrlcl, Matoe 
Other dlitri CM [u Mnlne 
Qloaoemer district, Musi 



8,722.83 I 12,978 



I 11,010.11 17,131 



flBhlne from Portland. 

i\ HsliiaK i^Tiin PniTineelowiu 
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List of Amerioan mackerel veseeU entering the Oulf of St, Lawrence in 1887. 



Hailiiig port. 



EMtporl lie 
Swan's Ift] 



Isnd. Me. 



North Haven, Me. . 



Vinal Haven, Me 
Rockland, Me — 
Booth Bay, Me... 

Sonthport, Me . . . 
Portland, Me.... 



Newbnryport, Maae 
Glonoeater, Mass . . 




Christina Ellsworth 
Aoinieta£. Herrick 
Daniel Simmons .... 

John Nve 

Robert Kttis 

Alice C. Fox 

Amy Wisom 

Charles Haskell 

Eben Dale 

Electric Flash 

F.H.Smith 

Mand S 

Willie Parkman... 
Oracle C. Yoans — 
Ambrose H. Knight 

Caroline Yonght 

Cora Loaisa 

Fannie S.Ome 

Sir Knight 

Abbie M. Deering . . 

A. H. Lenox 

Eddie Pierce 

Elsie M.Smith 

Emma 

Ethel and Addie — 
Fannie A. Spurling. 

Fleetwood 

Francis M. Lorlng.. 

Gertie Lewis 

G.W.Brown 

HattieMaud 

Henry Morganthaa. 

James Dyer 

John M. Plummer . . 
Josephine S wanton. 

Lilla B. Ff rnald 

Lucy J. Warren 

Maf^ret S. Smith.. 

MattieT. Dyer 

Solitaire 

Sarah E. Babson 

Ada R.Terry 

Albert H. Harding. . 

Alice C. Jordan 

A. M. Bamham 

Annie C.Hall 

Annie H. Frye 

A. R. Crittenden 

Argonaut 

Barracouta 

Bartie Pierce 

Belle A . Nauss 

Belle Franklin 

Bluejacket 

Canopns 

Carrie E. Parsons. . . 
Carrie W. Babson. . . 
Charles C. Warren.. 

Col. J. H. French 

Commonwealth 

David A. Story 

David F. Law 

Edith Rowe 

Edward E. Webster. 

Eleazar Boynton 

Electa A . Eaton .... 
Ellen M.Adams.... 

EnolaC 

Ethel Maud 

Fannie HtWe 

Fannie W. Freeman 
Farmer R. Walker. . 
Frank A. Radliffe.. 

Frank Foster 

Frederick Gerringjr 
Frederick P. Frye . 

Gatherer 

George Bntlor 

GeorseF. Edmunds 

Gertie Evelyn 

G.P.Whitsoan. ... 



02.48 
94.61 
66.27 
63.58 
62.31 
59.10 
45.06 
62.84 
55.09 
78.09 
70.58 
75.66 
73.85 
83.70 
87.04 
79.79 
74.50 
80.78 
76.58 
96.25 
68.88 
91.05 

106.95 
77.04 
86.02 
81.53 
53.19 
73.20 
68.63 
61.80 
86.82 
85.53 
81.23 
95.65 
57.70 
78.36 
56.05 

109.13 

103. 48 
85.64 
46.64 
65.83 
61.11 
81.96 
60.08 
84.42 
64.03 
81.35 
70.30 
65.15 
90.15 
88.70 
75.96 

110.27 
68 33 
80.05 
8.5.86 

103. 43 
79. 03 1 
81.23 
86.90 i 
57.73 ' 
80.00 , 
93.86 
84.53 
73.85 
85.81 
62.02 
77.07 
80.21 
9C.10 
67.93 
99.01 
56.71 
67.34 
81.10 
90.92 
87.87 
141.80 
81.00 
80.67 



Hailing port. 



Glonoeater, Mass 



Rockport, Mass — 
Swampscott, Mass. 



Boston, Mass 



Name of vessel. 



nage. 



Harry G. French — 

HattieBWest 

Hattie L Newman. . 

Hattie N. Woods . . . 

Henry Dennis 

Henry Friend 

Henry Wilson 

Herald of the Morn- 
ing 

Howard Holbrook . . 

Isaac A. Chapman . . 

James and Ella 

Jennie Sesvems.... 

John G. WhiUler.. 

John S. McQuin 

John W. Bray 

Joseph Garland 

Knight Templar 

Leila E. Norwood . . . 

Leona 

Lizzie M. Center 

Lizzie W. Hannam. 

Mabel Leishton 

Maggie and Lilly. .. 

Margaret 

MarthaC 

Mary Femald ...... 

Mary H. Thomas . . . 

Mascot 

Matthew M. Murray 

Mattie Winship 

Mand M.Story 

Mayflower 

Molly Adams 

Moro Castle 

Nellie M. Davis 

Nellie N. Rowe 

Oresa 

Orient 

Ossipee 

Pendragon 

Phebe and Emma 
Small. 

Pioneer 

Porter S. Roberts . . 

Ralph E. Eaton 

Ralph F. Hodgdon . . 

Rapid Transit 

Rattler 

Richard Lester 

Robert J. Edwards . 

Robin Hood 

Rushlight 

Sarah P. Ayer 

Sea Foam 

Senator Frye 

Senator Morgan — 

Senator Saulsbary . . 

S. F. Maker 

Shiloh 

Starry Flag 

Vesta 

Volunteer 

Warren J. Crosby . . 

William D. Daialey . 

William H. Foye 

William H. Jordan . 

William H.Welling- 
ton. 

William M. Gaffney . 

W.W.Rice 

Emma W. Brown . . . 

Oscar and Hattie . . . 

Paul and Essie..' 

Andrew Bumham . . 

Charles H.Kelley .. 

Grover Cleveland . . 

Morning Star 

Neponset 

Ronlette — 

Sarah H. Prior 



05.16 
53.54 
93.4a 
84.08 
0L55^ 
64.02^ 
88.61 

68.05 
92.60 
80.81 
85.75 
106.08 
99.10 
77.68 
70.24 
4^87 
60.60 
74.30 
95.5a 
77.04 
71.36 
71.00 
77.72 
44.24 
75.20 
76.17 
03.08 

77. oe 

75.16 
73.44 
7L7a 
10&18 
117.26 
84.41 
89.22 
79.06 
82.47 
80.07 
68. 9« 
68.47 
61.34 

62.88 
72.00 
65.52 
85.70 
80.25 
78.50 
69.08 
80.38 
88.23 
63.63 
67.81 
5100 
85.14 
86.07 
102.38 
103.76 
81.68 
56.53 
75.70 
66.11 
107.00 
03.10 
66.93 
86.00 
81.35 

70.92 
90.13 
73.07 
81.28 
63.54 
86.37 
65.28 
87.78 
76.48 
60L84 
70.16 
07. W 
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Utt of Antriean maekertl vtMtU ottering IktGulf of St. Liuereiieein 1887— Contianed. 
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Table XUL—The New England vessel fishery for lobsters in 1887. 





Vessels < 


engaged in 


no other fisheries. 


Vessels engaged part ot the time in 
other fisheries. 


SUte. 


Catching 

lobsters 

only. 


Trans- 
porting 
only. 


Both 

catching 

and 

trans- 
porting. 

2 


Total. 


Catching 

lobsters 

only. 


1 

Trans- 
porting 
only. 


Both 
catching 
and 
trans- 
porting. 


TotaL 


If AinA . . . 


2 
2 

2 
15 


11 


15 
2 
2 

16 


13 


7 


3 


28 


If ftAllfti^lin AAlfjl 


8 1 


o 


Rhodtfi Tftlaiid 














ConnActicat ....... 




1 


7 


1 




8 








Total 


21 


11 


3 ' 35 

1 


28 


9 


a; « 



Sute. 



Maine 

Maaaaohnsetts 
Bhode Island.. 
C>>nnectiout . . 

Total... 



Total lobster fleet. 



'vr^...»io ' Net ton- 
Vessels. ^^^ 



38 

11 

2 

24 



76 



624 54 

147. 18 

16.43 

262.61 



Value 

of 

Teasels. 



$24,725 

8.250 

1.600 

27,600 



1, 050. 76 ! 62, 075 ! 



Value 

of 
outfit. 


Men. 


$4,765 

1.900 

372 

5,600 


115 

42 

5 

79 


12,527 


284 



Products. 



sute. 



Lobsters caught ' 
by crews of 
Tesseis. 



Other lobsters 

transported by 

vessels. 



Number. 



M*ine 

Maaaachnsetta 
Bhode Island. 
CksBBeotlcut... 

Total ... 



234,204 

100,523 

11,450 

293,117 



639,294 



Value. Number. ' Value. 



$10, 170 

11,503 

1,132 

27, 103 



1,258,645 
3.000 



Total. 



Number. Value. 



$65,249 
150 



I 



49,908 



60.000 , 6,000 



1, 321, 645 : 70, 399 



1,492,849 

103,523 

11,450 

353,117 



$75,410 

11,653 

1.132 

82,103 



1,960,989 120,807 



S■tt.:^.-a?T^:. 
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Table XIV.— TAe menhaden fishery in 1886 compared wiih 1880. 



State. 



i 

2 

i 



MaMachasetta : 

1880 

1886 



Bbod« Island: 

1880 

1886 

CoDni>cticut : 

1880 

1886 

New York : 

1880 

1886 

New Jeraey : 

1880 

1886 

Delaware : 

1880 

1886 

Maryland: 

1880 

1886 

Virginia : 

1880 

1886 

North Carolina: 

1880 , 

1886- 

Total: 

1880 

1886 



7 
3 

7 
5 

26 
15 

12 
11 

1 
2 

1 
3 

38 
37 



a 



.a 



P 


1- 


m 


ad 


M 


s 


V 


aa 


e 


•2%^ 


act 


So 

o 


Ui 


H 



251 



20 



271 



416 
291 

504 
152 

756 
673 

174 
187 

8 
30 

15 
89 

419 
1,045 



192 
178 1 

127 
102 



608 
469 

631 
254 



326 i 1,081 
513 ! 1. 186 



Steamera. 



a 



►12 



I 



130 
146 

3 
70 

6 
59 

289 
605 



304 
333 

11 
100 

21 

148 

708 
1,650 



18 
13 

19 

7 

30 
32 

1 
2 



« 

•a 
> 



197.500 



I 



1 
9 



141.500 
156,500 

146.000 
63,000 

270.000 
348.800 

3,000 
25,000 



20,000 



8,000 
48,500 



252 



83 I 



335 



13,606 



93 
82 



2,543 
2,719 



1,092 
1,756 



3,635 
4,475 



81 
67 



661,000 
676^400 



SUte. 



IfMaachaaetta : 

1880 , 

1886 

Khode Island: 

1880 

1886 

Counecticnt: 

1880 

1886 

New York : 

1880 

1886 

New Jersey: 

1880 

1686 

Delaware: 

1880 

1886 

Mary laud: 

i880 

1886 

Virginia: 

1880 

1886 

North Carolina: 

1880 

1886 



Total: 

1880 
1886 



Sail vessels. 



Number. 



^23 



Value. 



$8,900 



43 
6 

53 

8 

117 
22 

30 
24 



3 
14 

101 
148 



29, 550 
4,500 

25, 950 
3,050 

121, 750 
29,450 

32, 400 
24,500 



Total cap- 
ital in- 
Tested. 



Menhaden ^, 
caught. ■ Oil made. 



I 



Scrap pre- 
pareu. 



^179, 105 



26 



2,900 I 
25,600 

87,200 : 

238,500 I 



304, 800 
393,780 

392,370 
163. 480 

819,990 
985, 097 

129,250 
223,300 

1,700 
116,850 

12,775 
66, 670 

222. 164 
863, 615 



BarrtU. 
13, 030 



26, 800 



108, 840 



370 

248 



308, CrO ' 2, 061, 654 
352,400 , 2,921,632 



343,469 
245. 727 

325,460 
66,440 

1,444,456 
501, 693 

145, 323 
93, 198 

2,499 
98,886 

19, 515 
33,642 

441, 069 
523, 623 



QaUont. 
50,400 



65, 787 



2, 7^4, S21 
1, 62e, 996 



270,482 
661,334 

256,300 
134,878 

1,186,682 
1,055,130 

87, 747 
200,164 

450 
298,880 

10, 575 
41, 025 

203, 760 
512, 623 



77. 240 



2. (»«fi, riw 
•J, 181, 274 



Tom, 
1,971 



10,590 
5,620 

9,000 
1,933 

32,210 
12,123 

4,545 
2,650 

15 
2,875 

300 
1,129 

10,273 ! 
13.861 I 



Total 

value of 

products. 



$61,769 



221,748 
253,364 

256,205 
70,755 

1, 114. 158 
542,008 

146,286 
98,340 

941 
116. 760 

11,85 
31,600 

303,829 
355,500 



1,4:?2 



49, 013 




2,116.787 
1, 517, 330 



* These veaselH were owned in Mafisachusetts, but the majority of them were engaged in fishing for 
fMtoriea in Khode Island and New York. 
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Table "XY^-^Average caU'hj by yeam^ of reseels of Maine employed in the ood-fisherieB on 

Qttereau, Western^ and Grand hanke. 



Year. 



1879 
1880 
1885 
1886 
1887 
1888 



Average 


Averago 


catoh per 


catoh per 


veaael. 


maD. • 


PoundM.* 


Poundi.* 


136, 701 


10,27* 


142,548 


I0.71g 


825,660 


15,780 


235,441 


15,04i 


237,030 


15,4a 


243,300 


18,41S 



*Tbese figures reprenent the wei);ht of the fiah after being dried for market 
Table XVI. — Average catch, by years, of Gloucester vessels engaged in off-shore ood-JUhery, 



Year. 



1979 
1886 
18ri« 
1887 
1888 



George's cod-fishery. 



Average 

catch per 

vesseL 



Average 

catch per 

man. 



Pounds.* 
236.182 
226. 311 
282,065 
245.604 
247,967 



Pounds.* 
22,073 
19,510 
23,328 
20,333 
20.808 



Grand, Qnerean, and 

Weatem hanks cod- 

flahery. 



Average 

catch per 

vessel. 



Pounds.* 
235,444 
350,874 
322,879 
866,098 
374, 261 



catch per 
man. 



Pounds.* 
17.904 
26.087 
23,569 
24.409 
22,308 



*These figures represent the weight of the fish as landed by the vessels before being dried for market. 

Table XVIL — Average catch, by years, of veJisels of Provlnoetown, Mass., employed in 

the cod-fisheries on Quereauj Western, and Grand banks. 



Year. 



1885 
1888 
1887 
1888 



Average 

catch per 

vessel. 



Pounds.* 
335,655 
831.635 
344,005 
331,450 



Average 

catch per 

man. 



Pounds.* 
17.087 
17,196 
17,908 
16.866 



* These figores represent the weight of the fish after being dried for market. 

Table XVIIL — American cod-fishery in the Gulf of St. Lawrence. 



Year. 



Vessels. 



Net 
tonnage. 



I 



1885 
1886 
1^^7 
1888 



5 
2 
8 
3 



800.58 
127.97 
190.40 
190.40 



Salt cod 
taken. 



Pounds. 
544. 3*J0 
250,880 
39.5,600 I 
316, 760 



Value. 



$14,350 

6,800 

13,177 

12,090 
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Tavlk XlX.^Lmrfmt mud «v«r«fi esteft, If fMrv, •/ n 



•/ Bocteft, JGuw^ mk§mge^ 



i» 



eaaeh. 
IMflf 1,466.000 

law i,»A.oot 

1M7 l,43n.0tu 

liMB 1.560,000 



FmmdB. 




WA775 


fii»tn 


864.737 


11,320 


875.350 


10^373 


•07.683 . 


M^t» 



Tablr XX. — Larffent and mrfragt catchy hif ytan^ of vtMeh of Greempori^ X. F., emgmgtd 

im the wtarket JUk€rif. 



Year. 



IJWXest 



eateh. 



18fi5 

1886 
18^ 
1888 



Pttunds. 
357.000 
353,50<i 
2g4,770 
287.000 



PoundM. 
301,000 ! 
200,553 ! 
185.037 
111,060! 



17, 7« 
7,167 

iLSor 

10^811 



Tablk XXL-— The vessel fishery of the Philadelphia emetome 



in 1887. 



PHfLADILmiA. PA. 



VmmIii oyMUring 

TemielJi flshioK 

VniMif U both oyttoring and fish- 

injf 

VeMeln transDortiDg flub 



ToUl 



CAMnElf . N. J. 



VeMoU oyiitering 

VeMM)ls fishing 

Vesiiels both oystering and fish- 
ing 

TeM«ls transporting fish 



Totol 



J 



I 



Valne of 
Ket ton- Vslne of appara- 
3 I nage. ' vessels. tni» and 
^ I ! ' outfit. 



Value of prodoeta. 



Men. 



Oysters. , Fiah. 



48 • 1,140.63 $81,161 111.365 271 $150,810 : 

43 I ! $15,000 



4 I 112.12 
4 122.31 



56 



20 



1,375.06 



626.49 



74.83 



TOTALS POR DIflTBICT. 

Vessels oystering 77 1,767.12 

Vcss«l^ fluhing 4 112.12 

Vessels both oynt^^rin); and flsh-i 

iug I 4 122.31 

Vessels transporting fish j 5 , 74. 83 



34 



701.32 



Grand total 90 2.076.38 



7.000 
13.860 



102,611 



2,100 
1,550 



59,400 



3,700 



15,015 



3,675 



250 



63,100 



37 ; 19, 000 10, 200 



351 ) 109,810 25.200 



150 , 94,210 



14 



3,925 164 



94,210 



140,56 ; 15,040 ' 421 ' 245,029 
7, 600 2, 100 I 43 



13,850 , 
3,700 



1,550 
250 



37 
14 



19,000 



165,711 ! 18,940 , 515 I 264,029 

I 1 I 



45,950 



TotaL 



$160,819 
15.000 

29,200 



15,000 

10,200 
45.950 



71,150 



196,019 



94,210 



. 45,950 



45, 950 140. 160 



245.029 
15,000 

29.200 
45,950 



835,179 
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